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From Amstant Surgeon /. An Ration^ Madrih Medical Service, to Sdteard 
Balfmr, Enq,, Secretary to tie Madras Exhihition for 1857, 

Sin, — T have ihe honor to forward to you, for the information of the 
Bight Honorable the President and Members of 4he Committee of the 
Madras Exhibition for 1857, the enclosed two letters from Messrs, 
«Dereinber22d, 1856. Thresher and Gleniiy^ and that from Messrs. Des* 
t grands et fils. Brokers, Lyoiisf which, I believe, will 

26th January 1857. prove highly interesting, connected with the subject 
to which they refer. I cannot but regret that my absence from Indio 
should liave unavoidably led to the delay in laying them before the Bight 
Honorable the President and Committee-*as these letters only came to 
hand in time to forward them by the present Mail — which I do with the 
concurrence of Messrs. Thresher and Gl^ny, as they are explanatory of, 
and pertain to, the specimens forwarded to the Exhibition, 

1 believe that the results arrived at by Messrs. Thresher and Olennj 
will prove gratifying to the Committee ; and that the great exertions made 
by this eminent Firm, and the experiments instituted, regardless of all 
eipense, will meet with every consideration, and support from the Com- 
mittee— ^d that, under the peculiar circumstances, all the spedmena sent 
wiS be |eriiutted to compete at the Exhibition, 

In lertherance of a subject which j^mises, if duly encoania^.at home, 
and siq^ported by the loeal means at the disposal ^the Bigim Honorable 
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th« President and Committee^ to become oiie of future importance in n 
commercial point of view, I have the honor to draw attention id an espe- 
cial manner to the following quotations, and some points in these letters, 
which seem to me to deserve special attention. 


In the first place, it is extremely gratifying to observe* the samples of 
Mudar Cotton manufactured by itself from the raw 
i he stocking and waistcoat, justly considered 
^ a triumph, the result of Model machinery constructed 
for the purpose. I can assure you that the raanufficturing the Mudar 
Cotton by itself is considered a triumph hero, and 1 am only sorry the 
time was so limited, otherwise I think I could have got it mixed with silk.” 

t The real difiicnlty I have had to encounter has 
shortness of time, and limited quantity of 
material.”* 


Had Imofe time »and material, I could probably gctotlier samples.” 


To be ascertained—^' At what price and in what quantity it can be 
obtained ; that is to say, at what price per ton it can be put on board 
at Madras, and the dbst of freight per ton.” 

The opinion of the manufticturcr expressed in the letter from Messrs. 
Desgrands et fils, speaking of it in reference to embroidery, confirms in 
a great measure the views entertained by Messrs, Thresher and Olenny 
upon the usefulness of this material. Speaking of it, lie says, " Le luisant 
de ces filaments nurait un grand incrite, si on pourait nrriver a fabriquer 
convenableinent des files avec cettc maticre.” This, and more than this, 
Messrs. Thresher and Olenny have, by their untiring perseverance already 
arrived at, and I cannot doubt the correctness of the opinion expressed by 
Mr. Glenny, when he mentions Miat he believes, had he had more time, he 
could have got it mixed with silk, though the want of machinery adapted 
to the purpose had for the time prevent^ this. 

" I have not been able to get any of the silk-sj)inners to mix it with silk : 
they have tried, but have no machinery suited to it.” 

1 had a conversation a few days ago of an hour and more with Mr. 
Glenny, the present head of the Firm. He purposes to write to me further 
upon the subject. He believes that he will be able to improve greatly 
upon the specimens already forwarded to the Committee, by iafprioved 
machinerys But for this, he requires to institute experiments upon a 
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Ul^ge(r requires a greater supply of the cotton. He, is l^o^er 

of opiuiaiiihBt it will be found to work up best with wOol> aiid to prod^ 
a material in imitation of Cashmere — point a that have yet ^ be determin- 
ed. I now beg to request the earnest u1jj|Cntiou of the Right Honorable 
the President and Members of the Committee to the request of Messrs. 
Thresher and Glenny which they desire me to express, that they may be 
favored as speedily as conveiiieiii with as large a supply of the Mudair 
Cotton as can be coIU-clcd, to submit it to the test of further experiment 
upon a larger scale, and from which they contemplate the^iost gratify- 
ing results. 

. With a view, how'cver, to bring it to the ultimate test of the commercial 
value which it w ill bear, and with which it must compete iif the market. 
I believe that no single handed Finn, however well disposed to experi- 
ment, and to^expoiid tlieir capital, can, in a case like that under present 
consideration, arrive at a just conclusion either as to thej^rticle itself, or 
to themselves. T believe that the Right Honorable the President and 
Committee only have the power necessary to ensure the ascertaining of 
this point — by bringing to bear upon the subject tlm weight which their 
authority can coinmand, and tlicir experience directs 

In connexion with this, I beg eanieslly to recommend that, besides 
forwarding to Messrs. Thresher and Glenny as large a quantity of 
the Mudar Cotlonas can be procured wn’tliin the period of a month, (and 
which, should tlie Govermnent direct the Collectors of Districts through- 
out the Madras Presidency to lend their assistance, would be very great,) 
that tlie Government would bring llie subject to the test of practical ex- 
periment — by planting out land (from shoots, not cuttings) w'iili the 
** Calotropis gigantca,” as an experimental Farm, and for which the 
extensive waste land between Madras afM Cliingleput, and around that 
Station, offers every fjicility. While with a view to see if cultivation 
improved the staple of its cotton Vs to length and strength, as well also 
to asG^aiii its relative produce, and the lowest rate at which it could be 
produced and sent into the Uome fbarket— 'that upon a second portion 
of the land the Plant should be cuUivaied — and a third experiment be 
made, with the Plant upon good, land and under cullwation» 

But the concurrence and assistance of the Collectors of those Districts 
wherein it is known to flourish more luxuriantly would be very dusir- 
aUe. I may likewise name Mysore, where an experimental cultivation 
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lead to very interesting reeulte. For, by a reference to my Bep<Mrt 
upon this Plant, which I had the honor to forward to OoTmibent last 
year-^it will be perceived that I there allude to its luxuriant growth 
throughout the Mysore country.* On this part of the subject I beg far- 
ther to remark— that on my late visit to '' Demerara^' in April last, I 
there observed the Plant growing most luxuriantly, attaining a height 
and size, which 1 had never before seen— certainly not less than from 12 
to 18 feet in height, with a corresponding general growth, and circum- 
ference of ground covered by it. What I have thus witnessed both in 
Mysore and Demerara — shows at least that an improved soil, even with- 
out cultivation, enables the Plant to attain to a far greater size, than is 
met with ardund Chingleput, yet from the cotton from which station, 
have been furnished the beautiful and gratifying samples already manu- 
factured by Messrs. Thresher and Glenny, now before the Committee. 

I feel the less* diffidence in making the proposal of such an experi- 
mental Farm, entailing but a small expenditure, both. from a knowledge 
of the earnest endeavours which the Bight Honorable the President has 
shown personally, as ^ell as in connexion with the Committee, to develop 
to the utmost the latent resources of the country and the well-known, 
earnest and repeated experiments instituted by the Honorable the Court 
of Directors at a great expense, to improve the culture, produce, and 
quality of the cotton plant, and wliich by analogy would, I believe, be 
equally directed to the development and improvement of any other source 
of native produce holding out a reasonable prospect of eventually becom- 
ing of commercial importance. 

I will venture further to suggest foj consffieration, that viewing the 
difference of the price of labouecin England and in India, the manufac- 
ture in India of the yarn finely spun by the aid of improved and suit- 
able Machinery (such as used by Mesfts. Thresher aud Glenny) would 
materially lessen the price to the Home manufacturer. 

A further fact of interest has been also ascertained. Silk cotton (Bom- 
box pentondrum) is capable of being usefully manufactured, mixed in 
equal parts with country cotton, and in the same proportion vith 
Cotton. This we perceive in the interesting samples of web fmrwaided 
by MessEf. Thresher and Glenny. Yet these samples are infuior te what 
timFirm cpuld produce, had time been allowedi as these webs are main* 
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facttirtd from tiie aneven yam spun in India from SiBc and Mudst Cot* 
tons. * 

I have purposely omitted to allude to the Ootahmensy cotton (however 
curious) not to divert the attention of tlfS Committee from the subject of 
the Mudar coitonj one of practical importance. I now otily allude to it* 
to sayy that^ though in the letter from Lyons the manofucturer speaks rb* 
lative to the Ootahmenay, the same must apply with equal and greater 
force to the Mudar ; and I therefore look upon it in the li^ht rather of a 
mistake he makes between the two names. In conclusion, it will be ob- 
served that Messrs. Thresher and Glenny request that the samples sent 
should appear in the Exhibition Catalogue, with a copy of which on its 
publication, they desire to be furnished. And that they likewise desire, 
that a suitable Glass Case should, at their expense, be provided for the due 
exldbition of these truly interesting samples. 

The cordial and earnest manner in which these Gentlemen have, with- 
out reference to expense, embarked in the subject, will, I believe, meet 
with every consideration and assistance from the llight Honorable the 
President and Committee. I request you will have the goodness to for- 
ward me oil publication a copy of the Catalogue of the Exhibition, and 
also of the awards of the Committees, and to favor me with a communi- 
cation in acknowledgment of tlie present, informing me of the position 
taken by this product in the Exhibition, and such other points relating to 
it as may be considered to prove interesting cither to Messrs. Thresher and 
Glenny or to myself. 

J. A. RxirroN, Asmtani Surgeon. 

1 also beg to recommend that a quantity of tlie Mudar cotton corres- 
ponding to that requested in their letter, be also sent to Messrs. Desgrands 
et fils, Commissionaries, a Lyon, for further experiment, as requested by 
their correspondent. 

London, 152 St&and, '/a«. 10^, 1857. 

Snt^Aftor many fmitlees attempts, I hare at last sa<»eedeci in mann. 
ilictariiig tte If ndar eottoa by itself and by the last If ail I dkqpatehed 
a smiA eue eontaimng Samples of the Mudar cotton in all stages of 
manrjfaetiiK, from the raw state to the manafaetuied atocking nd 
waistocat. I do lu^ thoMflDNy that under tiie very partiei^ ciiieaa* 
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stan(}es» the Committee will allow it to compete at the ]S&liibiti^ii 
although it may arrive later than the time named. I also sent e sample 
of Ootahmenay cotton and American cotton equal parU^ manufactured in 
the web. I sent a sample of the yarn in the former packet. I was 
obliged to have model Machinery to work the Mudar cotton^ and I think 
you will see that we have succeeded vOry well. 

As t before named, I have not received any particulars of the Kegula- 
tions of the Exhibition, and therefore I must trust to you to do all that 
is necessary, and 1 hope the Committee or counsel will make due tdlow- 
ance for the difliculties we liave had to contend with. I shall be glad 
to have a Catalogue of the Exhibition when it is published. 

I have enclosed a Memo, of the last articles sent, and hope they will 
prove successful. I can assure^ you that the manufacturing the Mudar 
cotton by itself is considered a triumph here. And I am only sorry the 
time was so limited, otherwise I think I could have got it mixed with 
silk. 

John Olknny, for Thresher and Glenny. 


Web from Ootalimcnay cotton and American cotton equal parts, 
Mudar cotton in the several stages of manufacture. 

Waistcoat and ludf hose manufactured from Mudar cotton. 


London, 152 Strand, Decmnhcr 1856. 

Sir,— By the Mail of the 20tli I forwarded the Samples as per list 
enclosed. And I can scarcely tell you the difficulty I. have had in get- 
ting only these few small samples — as almost every manufacturer and 
spinner that I have sent it to, has declined to even try it in so small a 
quantity. And more particularly as it is a very difficult material to^work 
up, I have not been able to get any of tbe silk-spinners to mix it with silk 
—they have tried but have no machinery suited to it— and the present 
machinery literally blows it away, the material is so very light; indeed it 
is more of a down than cotton — ^you will see by the samples, that mixed 
with cotton it makes a very good thread or yam — ^but whether the 
oottmi is improved or worsted by the mixture we have yet to leariu It 



^ ceriainly m(^es it softer^ but 1 think it will be strong. It would 
make iifto — ^but exeept very cheap there are other things that 

answer as well. Tlie real difficulty I have had to encounter has been (he 
shortness of the time and limited qm^ntity of material. Had these 
been sufficient, 1 would have sent a sample of paper from ib but the 
paper-makers cannot or mil not try an experiment with less than 5 or 6 
cwt. of the material. That you may see that 1 have left nothing uutriedi 
I just name that I have tried the princi]>ul spinners of Ireland, Dnmsley, 
Leeds, Manchester, Nottingham, Derbyshire, &c. which repVcscnt Linens, 
Sheetings, Flannels, Cloths, Calicoes, Stocking webs and Lace making 
— and it is only by personal attention that 1 have got the samples sent, 
had I more time and material I could probably get other samples, 
hnt, in iliree cases out of every four that have really tried, I have had 
'i ridurncd a§ usvdcss. I have hitherto been speaking only of the Mudnr 
.otton. The finer kind, Ootaliraeiiny cotton, was so very small in 
quantity that I could scarcely get any thing done with it. You will see 
however that I liavc sent a sampler of it in yarn, and by the next mail, 
I will send a small sample of stocking w'eb, made from the yarn. And 
I hope to have one or two other samples. You will observe that I have 
only been enabled to send samples to show wha-t can be done with the 
material. As 1 have not had enough to make any one article from it, I 
hope these specimens will be admitted into the Exliibition, and that any 
informality as regards the Rules &c. will be excused, as I have received 
no copy of Rules or Regulations of the Exhibition, and that in passing 
judgment upon them some allowance will be made for the difficulties I 
have had to contend with. The most valuable material you have sent 
me is the Fibre of the '' Calotrqpis Gigantea but the quantity was so 
small that I could only make a Twine from iP : but there are many pur- 
poses to which it can be applied. 

Before any opinion can be given as to use of cither of the materials 
as an 'article of manufacture, it must be ascertained at what price and 
in what quantity it can be obtain'bd, that is to say at what price per ton 
they can be put on board at Madras and the cost of Freight per ton. 

Tou will observe that the yarns spun in India work up very uneven. 
1 shsll feel much obliged if you will do all that is necessary io put the 
samples iu the Exhibition Catalogue, &c. and any expense th^ you incur 
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if you will let me know I will remit you the amount. 1 presume you 
will have to get a case made for them, and there will probably* be other 
expenses ; but whatever they are, I will remit as soon as I know the 
amount. The last parcel T seiit^^viz. tliat by mail of is addressed 
to you to the care of Mr. Watkins, No. 2, Armenian Street, Madras, and 
contains a small instruinciit from Miss Supple, and the former one to the 
care of Messrs. Binny and Co. and you may probably have to apply 
for it. 

" John Glenn y, /or Thresher and Glemiy. 


No. 1. Twine from Fibre of the inner part of “ Calotropis Gigantea.'' 

„ 2. Twine from the rougher parts or waste of the same. 

„ ;3. Yarn of Miidar Cotk)ii — alone, 

„ 4. Y’arn ^f .Mudar Cotton one part, and w'ool tw o pai'ts. 

„ 5. Yam of the same — dyed. 

„ 0. Yarn of Mudar and American Cotton, equal parts. 

,1 7. Yarn of Ootamenay Cotton and American Cotton, equal parts. 

„ 8. Web from Mudar Cotton and American Cotton, equal parts. 

,1 9. Web from Mudar Cotton and Country Cotton, equal parts spun 

in India. 

„ 10. Web from silk Cotton and Country Cotton, equal parts spun 

in India. 

Flannel from Mndar Cotton one part, and Wool two parts. 

Flannel from same, but dyed W ool. 

Flannel from same, but dyed after being ip^nufactured. 


Dublin, 1 Synnd Plaqe, ^(hJuly 1857. 

From Assistant Surgeon /. A, Ration, to Edward Ba^our, Esquire, ^cre- 
tary to the Madras Esphihitiofi for 1857. 

Sir, — In continuance of the subject of my letter of the 8rd ult., J 
have now the honor to forward you for the information of the Bight 
Honorable the President and members of the General Committee of the 
Madras Exhibition for 1857, the enclosed letter from Messrs. Thiwsher 
•Jid Glenny, requesting to be favored with a copy of my Beport to* the 
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Gommittoe mm tb«L or Calokopia Qiganteoj and likeviae iritli a 
Ibr Girt ibo Cial^ 

It is not, 1 believe, possible at present to state either at what pribp 
the iM^ticle can be shipped from Madras, or the supply^ that can be de<^ 
pended upon, as both will depend upon the uses to which this mateiia! 
shall eventually be found adapted. Tiie consequent demand for it, the 
corresponding planting of, or cultivation which this may induce, and its 
improvement either as to quality, or the quantity produced by simple 
cultivation, and in an improved soil are points necessary to be ascertained 
in the maimer 1 had the honor to recommend to the Committee in my 
last letter, before any correct opinion can be formed m reply to the queries 
relating to this part of the subject. 

T have written to Messrs- Desgrand ei fils, Lyons, mentioning that I 
luivp on tlieir-belialf re(|ueste(l of the Committee the favor of forwarding 
them a supply of the Miidar (jot ton corresponding to the demand made by 
their Correspondent, to enable lum to prosecute further experiments with 
the iijatenal. 

The notice of tlie Committ(‘e may perhaps not have been attracted to 
the paragraph in the ** TiimV^ of the Itli ult., directing attention to the 
liigli price of silk crop m IVancc. This will lisvemade itself felt at Lyons, 
and, accidental though it may be, shew’s the possibility of a recurrence and 
how acceptable to the manufacturers a matcrul of this character would bn, 
if found capable of being advantageously mixed up witJi silk. The oc- 
casion therefore coiiicules favorably to stcond iluj demand made by 
Messrs. Desgiaud ct Ills, and by which will be secured the further co- 
operation of his correspondent in the ascertnining of this most interesting 
point, upon which undoubtedly* mucli^of tliu value of this material 
will depend. 

• J. A Hatton. 


London, 152 Stuand, Juljf 4M, 1857. 
T)eah SfE, — As wc are very anxious to avail ourselves of every source 
of information respecting tlie Mudar tJotton, we slmll fed very much 
obliged if you will procure for us a Copy of your own report to tlie 
Commllitc upon that bubject. 


2 
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We ehali feel further obliged if jou ean obtain for us a few (Jwt. of 
tbe Mudar Cotton^ as with a larger quantity wc shall v^y soon be able 
to ascertain whether or not it will be worth importing into this oouBlry 
for one class of manufacturers. lu the meantime it will be very desira- 
ble to learn at what price the article can be shipped^ and the probable 
supply that can be depended upon. 

Tuebsueh and Glenny. 

To J. A. B-ATroN, Esq., 


Lyons, Januarj/^ 1857. 

To Dk. J. a. Eatton, Ckingleput near Madras. 

We have the honor to refer you to our letter of the 10th November 
last, and to confirm its contents. 

Since then, the friend to whom we had handed your several samples of 
cottonj has acquainted us with the results of his examination ot them, 
and the following is ^what he writes us on the subject : 

** The kind of cotton which you call Ooiahmenay, might perhaps be 
used to a certain extent in our Establishment, whicli makes up large 
quantities of tlircad for Embroidery work. The Gloss of tins filament 
would be of great value, if we could but manage to make it suitable fur 
being spun into yarn : but it does not appear to have sufficient sirengfk^ 
or body, for that purpose : and it neither feltSy nor winds, so well as the 
cottons generally in use : while in the process of cording, it is apt to 
crumble into dust.^' 

" It would be necessary therefore to Iry further experiments on it, in 
many different ways, and endeavour to find some new method of obtain- 
ing a more satisfactory result : and for this purpose one ought to liave 
at one^s disposal some luindreds of kilogrammes of this substance/' 

** If you tliink fit to send for this quantity, I shall willingly afford 
every possible assistance in making the experiments : but it will 
necessary, in the first place, to let me know what will probably be the 
cost. In ca^se of need, somelbing might be done even with 50 kilo- 
grammes/' ^ 
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** Gonaideff then^ Doctor, whetlier it will suit jroa to make a fpesh 
consignmeiit ^ tbe cotton in qoestaon, to the extent desired by oar finmA • 
informing us^ at the same time, of the cost of the article ; in which case 
we ate entirdy at your disposal for the purpose of following the matter 
up." 

Awaiting the pleasure of hearing from you, we present our ainoere 
respects. 


Dbsoeands et fils. 



13 


ON 

C|e Silh ^Sorui an^r of |nbia. 


TO BTCHABD MOLESWORTII, Esq. 

Dear Sir, 

f 

I wrote jyou on the 19th Instant enclosing the copy of a 
letter to Government and have now the pleasure to irnnsnnt their 
answer with my further correspondence for the establishment of the 
cultivation of mulberry trees. 

You will see hy plate first and second on the articles silk 
in the Encyclopedia that the hooks for the passage of the silk to 
the reeli are placed above the goer and comer, and the second 
ai^lc stands diagonally to the frame, which has the effect of exposing 
the threads to be broken in passing the hooks at nearly a right an- 
gle, as well as that in this way the coggs of the wheels do not play 
BO smoothly on each other, and altogether the reel has a very awk- 
ward appearance. 

To remedy this I have caused a moretice to be made in the 
middle of the comer and goer, thijpugh which an inverted T may 
be moved up or down, and fastened w^ith a pin, with the hooks on 
the heads of the cross piece. * 

In this way the silk is brought over the hooks at as obtuse 
angle as may be found necessary, and the motion of the wheels 
amended, by placing them at right angles to each other, with the 
axle parallel to the frame. 
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Ferhatxi ilw ftn of iliM^ying His Sattluiian Mqntjr’s coders, 
iHiB iiittdetsd Uie ItsUatts fiMm seeing these defects in thor reel. 

t am with math tegstd, 

Hear Sir, 

Your very obedient Servant, 

Fout St. Gkokgg, (Signed) James Anomuom* 

Apnl Vifilh 1791t 


TO THE HONORABLE STE CHARLES OAKELEY, Baht. 

Sinxot Mmiar ittul OnateU. 

IIOMORABLE SiR, 

Since tlie favbt Cf your letter of the SOth ultimo, I have 
supplied the ‘OomaiUndant of Peonoomallee with sdk worms, and a 
quanlaty of neVr laid ^gs, knowing there are Several hmsdred 
mulberry trees that had been planted ill the difierent gardens of the 
officers ou that station. 

Indeed I have been at the expence of Catering the trees in 
this dry season ; hut as Foonoomallee will make a very eligible 
station for a new colony, it would be better that you write to 
Captain Lixfield and request of him to have the trees watered at 
the Company’s Oxpence. 

There arc likewise mulberry trees at the Cantonments of 
Sheverum, Cheveremurdoo, Arcot and Jcmeconda, to which it would 
be wOH that some imniedMite atteii^en 'was ptdd, sb th^ may 
perhaps be deemed beyond the limits of the Revenue Board ; and 
it would be difficult for me to visit such distant places at this 
time. 

^The quantity of mtdberry trees in the fort of Chinjg^eptit has 
induced Captain CampbeR to take a supply of the silk 'wiUrm tSgt, 
and I have furnished Mr. Binny at MasuTipatam as ‘Whh 
ns 4 red let wiadiqg off the silk, ainee hit liad been at 
^ e^ptifce Wd trouUe of io^pevtiiig itlia wUke 'from 

l^nhid at my nequest, «Rd has bow mi «bnnd«&t atodc «f them 
for that disttict. 
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Conceiving the success of an undertaking of this natiure to 
depend on the uuinber and extent of the works, that in case one 
ahottld fail, it may readily be supplied with a fresh breed of eggs 
or worms from another. I have the pleasure to say that there are 
several Gentlemen and Ladies ‘besides those I have mentioned who 
are taking care of silk worms; but on this idea your countenance 
and assistance appear chiefly necessary, to render the pains I have 
been at effectual; for a great, valuable, and permanent establish- 
ment. 

1 shall therefore be happy to hear from your Bevenue Board, 
having something to say as well on the culture of the plant, as 
the management of the insect, which may be useful in practice. 

I have the honor to enclose the copy of a letter to Mr. 
Molesworth on an improved * structure of the Fiemosetess reel of 
which you may approve, and recommend that a sufficient number be 
immediately constructed, for supplying each of the Collectors with 
one, to serve as a Model. 

T am with all due respect, 

Honorable Sir, 

Your most obedient and humble Servant, 

Foet St. George, (Signed) Jas. Anderson. 

May 1791. 

TO THE HONORABl.E Sill CHARLES OAKELEY, 'Bart. 

ft 

.. Senior Member and Council. 

IIONOBABLB SlK, 

As the heat of the weather increases, the eggs of the silk 
worms hatch in six or seven days and the insect completes its 
evolutions within two months. 

Although 1 have planted five thousand mulberry cuttings, this 
rapid increase renders it impossible for me to supply them with 
food, never did man undert^e the care uf a family so needy and 
numerous. ’ 
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I liftve the pleasufe ta assure you hovem ilmt the remedy 
is very easy, for the mulberry tree when watered grows 
quickly and luxuriantly in the hottest season of the year "\hau at 
any other time, and cuttings I put into the ground only a month 
ago are already bearing fruit as well as leaves. 

As my observation comprises both extremes of the year, it 
is with pleasure I declare the practicability of cultivating silk in 
warm climates, to more advantage, than in those that are colder, 
and in this respect the cost surpasses Bengal in the rates of 
three to two, on account of the four months cold weather when 
the eggs cannot be hatched there. 

Lest a communication with the Berenue Board should prove 
a distant object, they may direct two or three dozen mulberry 
cuttings to be planted immediately in the water courses of the 
present village gardens, which will be sufficient to afford plants 
next year for tlie grounds that arc ordered to be laid out# 

In the mean time Mr. Corbet— who has been in Italy, and 
taken a fancy to look after the silk worms may be of great as- 
sistance in the care of them, which you must be sensible I cannot 
always attend to,— may by granting him some sleruler appointment, 
be directed to see the mulberry trees watered and (he leaves sent 
in, ns this alone has hitherto cost me an infinite deal of trouble. 

I hereby mean the garden at the public llooms at the play 
House and Ilis Highness the Nabob’s commonly called old Mac- 
kay’s garden as well as several smaller gardens at Vepery and St, 
Thome where there are altogether about five hundred mulberry 
irees, ^ 

I do not include Mr. Chase’s garden on tlie plain, Mr. Hall 
Stewart’s in the Black Town iiow Mr. Popliam’s at Vt llorc, as these 
Qentlemen are taking care of silk worms themselves. 

I am with all due respect. 

Honorable Sir, 

Your most obedient and very humble Servant, 

FofRT St. GeoROB, (Sigtted) Jas. AsfDfSRsonr. 

May Ui, 1791. 



TO THE HONORABLE SIR CHARLES OAKELEY, Baht. 

« Senior Member in Comcil. 

Honorable Siii, 

Not yet having heard from the Board of Revenue, permit me to 
acquaint you that since writing yesterday, I have been favoured 
with a letter from Ca})tain Mackay, stating the existence of four 
hundred very thriving mulberry trees in his garden, at Arnee, and 
liis readiness to plant cuttings of tlictn in qll the gardens of the 
neighbouring villages ; as well as to take care of silk worms, as far 
as his other avocations will permit. 

Considering how difficult and rare it is to find a person of 
that quick apprehension Captain Mackay possesses, 1 must here 
beg leave to deviate from my first intention for a moment, and 
recommend that Captain Mackay be supported by your influence and 
authority as soon as possible, for although Arnee stands in what 
is called the Nabob^s country, yet in case it is restored, His High- 
ness can never be displeased that the country has been improved 
by our possession. 

Some mouths ago Mr. Dightoii acquainted me, he was rear- 
ing mulberry trees at Nellorc, in hopes 1 would supply him with 
the insects, on this account I forwarded eggs by his brother Lieut. 
Dighton a few days ago ; a similar requisition comes from Mr. Cha- 
mier, being possessed of abundance of mulberry trees at Madepo- 
lum, wherefore I must beg leave to recommend all these gcnllc- 
meii to your particular favor. 

In the gardens of Mr, \yyucH and Mr, Richardson, there arc 
mulberry trees, enough to cover the whole Province of Uanjam ; 
and I sometimes ago sent the eggs /)f the worm to the latter : tlm 
Chiefs garden at Yizagapatam, and Paymaster's garden at Ongole 
contain a great many, as well His Highness the Nabob's garden 
at Sautgnrry. 

The beauty of the foliage ami flower of the fruit seem every 
where to have a^coinmouded this celebrated tree to some notice, and 
attention ; nnd there can be no doubt the country possesses many, 
of which I have yet had no inforinatioii. 



I liBTC meniionpi], however, will be sniFtci^ io^'Bhbw 
yea the gtoond on which I have overhopped my first boundary, and 
come to the resolution of introducing the culture of the mulbeiTy, aiid 
the silk into the country at one and the same time, believiuj^ it 
will be difficult to fix the attention of the people to the proper 
care of a plant, witliout likewise shewing the use to which it was 
applied. 

We shall save an expnee incurred at Cossimbazrtr of raising' 

the grounds, to prevent their being flooded ; as hero we have 

abundance of ground tliat is already sufficiently high, and yet low 

enough to bo watered by wells, which must here be preferred to 

tanks tliat are dry in the hot months, it will therefore be apparent 

that rice grounds should not be laid ont in mulberries. 

• 

The mulberry tieltla in Bengal, are first well wbrked with ma- 
nure, and the cuttings ])lante(l 21s ihickiy as Ave plant cabbages, the 
tender tops of wliicli are cut off to feed tlie worms, and prevent 
the tree ever rising abover two or lliree feet above the surface of 
the ground, so that a mulberry field at a little distance appears 
like a field of green corn. 

This method wnll ansAver perfectly here, as the leaves arc larger, 
as well as more tender, and succulent than Avlicn the tree is suffer- 
ed to groAv up. 

The houses are a square buildiiigy the same as the houses of 
the natives here, which w^e commonly call a Mallabar liouscy in the 
side of the entry the family jiihabit, tlie other three sides, are ap- 
propriated to the Ai’orms; it is therefore superfluous to say more on 
this head excepting that I have thought my worms were more 
healthy in an upper room, thin in a loAver, in a dry situation, 
than ^ damp, and that a southern aspect was better than any 
other* 

The apparatus are only two instruments, the one a Bamboo 
basket six feet wide, in which the worms arc reared, called a 
Dally ; the other a square Bamboo mat of the same dimensions witti 
a qpiftd fillngaree on one side, to support tbb worm in ginning; 
which is called by the Bengalese a Chunderkee. ^ 
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Tlie custom in Bengal of tearing the male from th^ female, 
after a union of five hours is erroneous, ns 1 have found the eggs 
succeed better, when tlie males and females were suffered to separate 
of their own accord. 

1 have found the coTnmon coarse cloth called Dungaree unbleach- 
ed, the best material for the females to lajr their eggs on and' the 
eggs should be preserved from the open air and from vermin in the 
common unvarnished earthen pot of the country, called a kedgeree 
pot ; excepting, at daylight in the morning when they should be ex- 
amined to see if any have hutched, and the young removed on a 
fresh mulberry loaf, 

1 have thus briefly stated all that appears to me of any impor- 
tance, for the full establislnneht of a cultivation of silk in this coun- 
try, the further execution of so laudable a work must for the present 
necessarily rest with you. 

1 have tlic honor to be, with alt due respect, 

' Honorable Sir, 

Your most obedient and very humble Servant, 

I'oKT St. Oeorob, (Signed) Jas. Andehson. 

May m 1791. 

TO THE HON’BLE SIR CHARLES OAKELEY, Bakt., 

Senior Member in CoundL 

Ho?roiiABLE Sir, 

c 

I am favored with your letter of 7Ur instant and sensible you 
will have patience with auy thing raaterial I can communicate on 
BO important a subject when it appears that by tliis examination of 
a gentleman at the silk works in Bengal 12 cocoons rearect here 
from Bengal eggs produced 10^ grains of silk, whereas that reared 
on the spot yields only six grains of sUk from the same number of 
cocoons. 

This communication I am favored with by Hr. Chafe wlx^ acmt, 
some of the cocoons thither at an early period and hfks otiiecwise 
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coiitriWtedi to tlie advancement of this work bjr his jpbraonal 

care and attention. 

I am likewise sensible that the communication of my lettem 
to the Board of Revenue must be attended with trouble^ but cannot 
admit any loss of time in support of your wishes while every mid« 
berry eutting may be valued at so many bales of silk. 

The mulberry tree is so sweet a plants it is greedily devoured 
by cattle and every mulberry plantation must be securely fenced. 

I therefore recommend that the different Collectors or most ad- 
jacent Paymasters be immediately ordered to employ proper persons 
for fencing as well as watering the trees I have mentioned excepting 
those at Inncconda which are in the Commandant^s garden aird may 
be fully attended to by a letter to Captain Mackinnen. 

The dryness of the climate is the only difficulty to be guarded 
against here in the culture of silk. I will therefore recommend that 
the Revenue Board lose not a moment in obtaining an account of 
the iiumberi size, and state^ of the wells of water on the Coast and 
the Collectors instructed to communicate the wishes of Government 
to the Nalives by every means in their power, that those w^hich re- 
quire it be repaired at the only season when the work is practicable. 

The Nalives arc reasonable and attentive, sensible too that wolls 
of water independent of any other quality are public blessings, and 
will readily use their utmost endeavours to satisfy Government in 
a point so essential to their own welfare. ^ 

But when it is pointed out to them that by this means they 
will likewise be enabled to cultivate w^asle spots, and enjoy the most 
perfecl^ vegetation in the hottest and dryest season of the year, very 
little further assistance will be necessary to complete the work in 
which we are engaged. 

The deepest well I have seen in India is in Wallajanagur near 
Aicot ; I had the curiosity to measure the rope with which the 
p^pl# were drawing water and found there was a distance- of sixty 
feet from the surface of the ground to the surface of the w^ter, and 
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may veutare to say^ that no part of iliudostan is iaiiabited wLere 
the water lies at a greater depth. 

In tlic inland country tlie water stands in wells generally from 
15 to 20 feet in the hottest season^ and on the sea coast the depth 
seldom exceeds ten feet. 

It is possible there may be water courses from the river on the 
island of Gossimbazar, as we have that advantage here in the neigh- 
bourhood of all the rivers, but if the water is raised to the summit 
of the bank it is evident that those of the Ganges are more lofty 
than the banks of smaller streams. 

As the introduction of silk here must be attended with increase 
of all tlie present branches of Revenue by the consumption of ne- 
cessaries depending on a richer population and nothing promises so 
fair to repair the waste of different Mysorean wars, I think it 
jdtogetlier worthy your attention to hold up an exeinpliou from 
taxes on mulberry plantations or silk reared by the natives. 

1 liavc the honor to be, with due rcspcci, 

Honorable Sir, 

Your most obedient and very humble Servant, 

FottT St. C1kor(;j:, (Signed) Jas. Andekson. 

Mat/ \)th, 17tU. 


TO THE 110K0RA13LE SIR CHARLES OAKELEY, Baet. 

Senibr Member in ChunciL 

JIONOIIABLE Si«, 

Although 1 earnestly solicited •an immediate intercourse with 
the Boaid of Revenue yet unprepared as they must have been, now 
that you have forw^arded my letters, any direct communication be- 
twixt them and myself appears now altogether useless* 

The further correspondence that may be necessary, being sup- 
ported in the manner it stands at present, is likewise most coii-^ 
sistent with tlie order of the service, and comes with more v^ight 
and efficacy from your Board. 
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You will not be sarprieed therefore that 1 Am aati^ed eirety 
tliiug regiaiding the busmess is in the best possible train j and you 
may rely on the same zealcoa attention 1 have ever prc^essed to 
ripen into full maturity a work of such magnitude as the culture of 
silk may become in the only country ivhere it has been discovered# 
that the insect continues in full perfection throughout the yeaTi as 
well as the tree on which it is fed. 

It is only necessary for me to observe that the operative part 
divides itself in three great branches ; these are gardeners or laborers 
to cultivate the plant, families of persons to feed and manage tbe^ 
worms, and persons trained up to wind off the silk from the cocoon. 

Basket-makers and carpenters may be added as a fourth branch 
of the business, but as every part of the country already abounds 
with these trades, it is needless to attend otherwise to this head 
than merely to mention it. 

The first branch, or cultivation of the plant, on which I have 
already been full and circumstantial, is all that merits your im* 
incdiate aitentiun, the introduction of the worm^ 1 shall manage at 
leistire being only solicitous to preserve the breed, as it is pre- 
carious getting them from Bengal. 

The first branch of gardeners op laborers will only find em- 
ployment during the hot months in the mulberry plantations, when 
they can be employed in no other way ; on account of the* dry- 
ness and hardness of the earth ; but in the wet months they may 
work in the rice-grouiid. 

The business considered strictly Iberefore reduces itself into two 
branches that must be constantly and fully occupied throughout 
the whole year, viz., those who take care of the worms and those 
who wind off the silk. * 

Permit me to acknowledge the distinguished notice you have 
been pleased to take of my feeble exertions in this business# 
which I shall be happy at all times to merit. 

Being with due respect. 

Honorable Sir# 

Poiit^St. Gsonon, Your most obedient and very bumble Servant, 
Majf 12M# 1791. (SigiucI) Jas. Akdsbsow. 



TO DOCTOR ANDERSON. 

My Dear Sir, 

I received your favour of the 19th Instant with the Courier^, 
for which 1 am much obliged. You have taken a mode to excite 
emulation that will not fail to add to my desire of rendering 
myself worthy your too liberal commendations. 1 am now confirm- 
ed in my a])prehensio]is that the ants have ruined the eggs, as 
not a worm has appeared these four, mornings, I have saved a few 
from tlie wreck of my expectations ; but hope you will be able 
to supply me witli a few more as I have taken every precaution 
to prevent a similar accident. 

I am iny dear Sir, 

• Your truly obedient Servant, 

(Signed) Robert Mackay. 

Arnee, iUt May 1791. 

TO JAMES ANDERSON, Esq. 

My Dear Sir, 

Having been honoured with your letter of the 17th ifistant, 
I yesterday visited the gardens at the Cavalry cantonments near 
Arcot. Though vast numbers of the mulberry trees there Imve been 
destroyed and more have perished for want of W’atcr; yet sufiB- 
cient remains to afford some ndillions of cuttings. 

In my garden on the nortli bank of tlie Palar there are about 
sixty trees, measuring at an average sixteen inches in circumference 
about the middle of the stem'; and the branches (overgrown small 
wood) w^ould supply a great number of cuttings ; though not having 
been watered since the cantonments were broke up they are not so 
healthy as formerly. In the gardens of Messrs. Walker Oeckies and 
Watson, which are also situated in the low ground, there are about 
a hundred young trees twelve or sixteen feet high, and also a hedge 
of about three hundred paces in length, but stinted in their growth 
for want of watering and the same in Major Young^s garden, where 
there is a mulberry hedge about 500 paces in extent and upinurds 
of twenty &et high in some places, but the twigs are so weidr smS 



fieeUei (hat t great deal weald be loat in taking cuttinjp fpim tiient 
now. In Mr> Fitzgerald’a garden there are about 1^0 boshea well 
watered and taken care of full of leaves and fruit in (be greatest 
luxuriance. Besides these there are several more gardens where there 
are a few mulberries. I believe most of them hawe been cuttings 
from the trees in my garden, which are now six or seven years old’t 
and mostly of the large China mulberry. They might be cultivated 
at a very inconsiderable cxpence, as a stream of water runs through 
every one of the gardens except Major Young^s, which is situated on 
the high ground about two miles from the river, but might also be 
watered from a tank about 200 yards from the hedge. 

I)r. Berry distributed a quantity of eggs among us, and I hope 
notwithstanding the scarcity of food, to be able to carry a few of 
the worms tlfi’ough the different stages of existence, in order to 
show my friends the mode of treatment. Of the few mulberries we 
have liere, most have been cut down and replaced, the increase of 
the trees being the primary object. 

Mr. Kindersly has as yet received no ofllcid instructions from 
Goveniment on this subject, but Mrs. Kindersly with other ladies 
are veu'y assiduous in attending to the worms. 

I have prepared a piece of ground and brought over a quantity 
of cuttings from Arcot, and several of my friends mean to do the 
same. I shall at all times be ready to afford any assistance in my 
power to forward so laudable and public spirited a pursuit, and have 
ilie honor to be with hi^h esteem, 

'My dew Sir, • 

Tour most obedient and humble Servant, 
(Signed) Jamks Ramsay. 

Nelloue, 21 ^^ May 1791 . 

Extract of a letter to Doctor Anderson from Mr. Chamicr at 
MadepoUum, dated 17th May 179I« 

'^•The silk-womt eggs arrived safe and a great many have 
** already hatched. We have an abundance of mulberry plaute around 
us and several introduced into our gord^ ; so that I think there 



^ trill fjot bo any want of food. Mr. Dick purposes makiiig^ aiarga 
^'plantation and will, I dare say, prove a very spirited suppc^Her 
" of your laudable exertions for the introduction of a silk manu- 
** facture upon the coast." 



TO DOCTOR JAMES ANDERSON, MADRAS. 

My Dear Sir, 

In my garden within the Fort of Chingleput, are upwards of 
two hundred healthy trees, each nine feet high, from which tlie 
Collector may be supplied with a sufficient quantity of cuttings to 
f6nn a large plantation whenever you may think proper, or if you 
will accept of my services and obtain from the Collector a spot 
of waste ground which I will point out, T will undertake to form 
and keep in order a plantation as a nursery, from which every 
village in this district may very soon be supplied wnth cuttings 
sufficient to form others. 

Believe me, 

• My dear Sir, 

Yours very truly, 

Chinoleput, (Signed) J. II. Skaroon. 

28frf May 1791. 

TaiCHiNOPOLY, 16M May 1791. 

I have received. My dear Sir, your friendly letter with the en- 
closure. 1 apprehend that the culture of the silk worm can be a 
matter of no difficulty and the experiment soon brought to the 
proof. This country abounds* with the mulberry tree, and if the 
eggs could be conveyed with safety, we can soon give them a trial. 
What at any rate would accelerate* success is that the task is a 
pleasing one independent of the advantages which may be derived 
from it. 

I am dear Sir, 

Your obliged and obedient Servant, 

(Signed) Edward Garbow. 

To Javbs Akdbrso?!, Esq. Phyncian General. • 

Fort St, George. 
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TO THE HONORABLE SIR CHARLES OAKELKY, Bart. 

Senior Member in Cduneii. 

Honorable Sir, 

The great aiic) unexpected fall of rain since tbq evening of 
the 21st Instant, (already equal to all tlic rain that in some sea- 
s()us falls in both the months of October and November) render- 
ing any attention to the watering of the mulberry trees entirely unne- 
cessary from this time till the middle of March next. 

1 am to acquaint you that the Board of Revenue have writ- 
ten through the channel of their Rental General demanding pay- 
ment of quit rent for my garden or assign a reason of non-pay- 
ment which lies on their bound for some years past. 

I have therefore been obliged to devise another method of 
wliich I hope you will approve, as it affords some prospect of ac- 
complishing the ends I had in view of establishing the culture of 
silk. 

The method simply is this, that you appoint assistants in Ge- 
neral Orders to convey my directions and advice to all persons 
who choose to rear mulberry trees or cultivate silk, and that these 
assistants be furnished witii a sufficient quantity of ground pro- 
per for mulbcfrry plantations from whence they may distribute 
plants and insects. 

In case you arc pleased to adopt this plan, 1 recommend 
that Mr. Richardson, Surgeon at Oanjam, be appointed for Gan- 
jam and the district, Mr. llalibcrtou, Assistant Surgeon at Viza- 
gapatam for that plade and the Cicacole Circar, Mr. Biuny, Head 
Surgeon at Masulipatam for Masulipsttam and tlie Island of I)ivi, 
together with the Circars of Ellore, Mastaphanagar, and Rajahmun- 
dry, Mr. Phippard, Assistanlf Surgeon at Ougole for that country 
and# the Guntoor Circar, Mr. Richard Dightou for Nellore and tlie 
country of which he is Collector, Mr. Ramsay, Medical Storekeeper 
at Vellore for Province of Arcot, Mr. Stuart, Surgeon at Taujorc 
for that Kingdom, Mr. Edward Garnaut, Paymaster of Trichiuopoly, 
for the place and country, Mr. Ogilvie, Surgeon at Madura for tlie 
pli^e and country, and Mr. Martin for Palamocottu and the 'J'in- 
nevelly country. 


4 
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It will bo nccessaty that each of these Gentlemen be allow- 
ed for Palankeen hire and twenty labourers to fence and lay out 
such grounds as you may commit to their care. 

As a plan for such reports, as should be made to me, I 
enclose copies of letters from Mr. Garrow, Captain Mackay, Mr. 
Bamsay, and Mr. Binny. 

I have the honor to be. 

Honorable Sir, 

With all due respect &c.. 

Four St. George, (Signed) Jas. Anderson. 

Mas 

Extract of a letter from Mr. George Binny at Masulipatam to 
Doctor Anderson dated 15 th May 1791* 

" Our land winds have not yet set in, but the weather is 
hot and no rain, which circumstances concur in determining me 
to postpone the planting of young mulberries from those now here, 
but Mr. Scott and I have ordered ground to be got ready, and 
Divy I think will bo an excellent situation for them. The hot 
** land winds will riot only be over, but it is to be hoped we shall 
have a good deal of rain by the latter end of next month 
" when cuttings may ho transplanted with a certainty of their 
" thriving and by that time, or soon after, 1 shall have a sup- 
“ ply also from Hyderabad.” 

The regulations published at Turin by order of His Sardinian 
Majesty for*the filature of silk, might serve to terrify more than 
instruct the people here, nor do I think that the delicate tex- 
ture of the Indians will require a .six years' apprenticeship as in 
Italy, but it may be useful ^co tell those who choose to apply 
to the filature, that the threads should cross each other fifteen 
or more times in their passage from the holes in the iron plate 
to the hooks of the goer and comer, for moulding the filaments 
of which they consist into a compact body together. 

I am with all due respect. 

Honorable Sir, 

Your most obedient and very humble servant, 

Fort St. George, (Signed) Jas. Anderson. 

Mas im, 1791. 



Mr. Meiit, Head Surgeon at Trichinopoly, writes me there is an 
abundance of mulberry trees and plenty of proper ground at Wor-' 
riore in the neighbourhood of the General Hospital, and hopes to be 
honored with the station of Sapeiintendant, which may be done with- 
out prejudice to Mr. Garrac, as too many plantations cannot be 
made at so populous a place, the capital of a rich district and station 
of a Brigade, where such plantations may likewise become useful 
in rearing vegetables for the sick under the shade of the mulberry. 

I have the honor to acquaint you, that I have delivered forty 
mulberry cuttings each (being the same number issued to the other 
villages I have mentioned) to Poonapa, head man of Vassaravady, 
Verdapa Moodelier of Tandiarpettoo, Cundapa Moodelier of Corimba- 
kum, Bidneddy of Vingumbakum, Poonambully Moodeliar of Arum- 
bakum, Gommara Pilly of Uroorc, and *Armoogam Moodelier of Pee- 
lioor, which will be sufficient to supply cuttings for' a lango planta- 
tion at each of those villages, as soon as the ground is dry enough 
to be worked after the November rains. 

1 am, . 

With all due respect, 

Ilon^ble Sirs, 

Your most obedient &c. 

(Signed) Jas. Anderson. 


Fort St. George, 
June 'drd, 1791. 


TO THE HON^BLB Slfi CHARLES OAKELEY, Bart., 

• Senior J^ewber and Council. 

Honorable Sirs, 

1 am favored with your letter of the 8th instant, and have the 
honor to enclose a copy of my correspondence with Doctor Berry 
for procuring proper persons from Bangalore to wind off silk, which 
at any rate you can be at no loss to establish, by a few such 
people on the first ships of the season from Bengal, who likewise 
understand how to fold up the skaines in proper manner. 

Having satisfied myself in all these particulars on a small scale 
at my own garden, 1 should be very happy to superintend an 



academy on the plan you so properly recommci\(l tor well ordering 
the silk manufacture but really my other avocations will not ad- 
mit sufficient leisure. 

The quick and ready perception of the filament, to begin wind- 
ing the Cocoon is the only difficulty, and I know of none more 
likely to be possessed of flic senses of sight and touch in perfec- 
tion, than the young learner at the Asylum. 

Could the Governors, and Governesses therefore be persuaded 
to forego the idea of educating ladies maids, you might consider 
this charity as a sufficient Establishment for the filature of Ma- 
dras and its environs conformable to the jiractice in Italy ; and the 
young learners would thus acquire the possession of an Art suf- 
ficient to preserve them independant through life. For the reason 
I have above ivssigned it will not be practicable for me to attend to 
tlie immediate management of any plantation of mulberry trees beyond 
my own garden, but I will endeavour to discover and recommend 
to you as mftny proper persons for this j)urpose, as will supply 

the Inhabitauts of Uic Black Town and bounds here with abun- 

dance of leaves. 

What silk I have wound off has been by the use of tepid 

water without killing the grub, from whence it appears there is 
less gum and filth on tlic silk here than in more northern climes, 

but where the filature is established it is said tliat the grub must 

be killed by putting the Cocoons in an oven, to prevent the moth 
escaping and spoiling tiu'. silk. 

In all the present known filatures, the 'Cocoons arc wound off 
from boiling w\ater which I ^Uiink must in some degree injure the 
texture of the silk, and it would be of consequence to establish 
the filature without the use of fire, ^as well to save mucli expence 
of fuel as to avoid revolting the minds of Bramius and teachers 

of the transmigration. 

On a rcvisal of the letters I have had the honor to address 

you I find them a perfect plan till this stage of the business and 

having conceived some amendment practicable in the filature, it is not 
my intention to obtrude an established mode till the points 1 have 
alluded to are more fully illustrated. 



You mnj therefore depend on my further observations on this 
part of the subject in due time, having the honor to be, 

With all due respect. 

Honorable Sirs, 

Your most obedient and very buiubic Servant, 

Fout St. Oeoroe, (Signed) Jas. Andurson. 

Jme 1791. 

IIon'ble Courtis Letter, daCed September 1792. 

79. We have received great pleasure in the perusal of the 
correspondence to which you have referred us relative to the cul- 
ture of mulberry trees, the introduction of silk worms and the con- 
sequent manufacture of silk upon the coast of Coromandel. We 
desire you will inform Dr. Anderson, that we entertain a proper 
sense of the zeal he has shewn, and the endeavors he has used, 
in the pursuit of an object which must be considei^ed as of great 
public utility. We notice with much satisfaction the encourage- 
ment you have given to this undertaking at J)r. Anderson^s recoin, 
mciulation, and wc wish to know his opinion in what manner the 
undertaking so apparently beneficial can be aideil from Europe. Tii 
tlic only country whore according to Dr, Anderson's representation 
tile insect continues in full perfection throughout the year, as well 
as the tree on whicli it is fed, it is natural for us to form san- 
guine expectations of the ultimate success of a plan, which will 
not only be productive of great commercial advantages but which 
is to give employment to the inferior classes of the natives, and 
thus increase the population of the several districts under your 
government a very favorable report has been made to us upon the 
two samples of silk transmitted by MiC Leopard" man of war 
and we wish to receive an account of the number and extent of 
plantations already made, the number of persons employed and the 
quantify of silk that has been produced. 

80. TYe are sorry to find by your proceedings recently re- 
ceived that any misunderstanding should have arisen between Dr. 
Anderson and the Board of Revenue, especially as it seems to 
have hod the effect of damping bis ardour in the pursuit of the 
object in wldch he was so laudably engaged. Mr. Spencer Corbet 
who was^so recommended by Dr. Anderson to superintend the 



winding of tlie eiik addressed you pretty much at large upon the 
subject on the 18th August last^ but it does not appear Twe sup- 
pose an nccount of the hurry of the dispatch preparing for tlie Swal- 
low) to have been taken into consideration. Every reasonable degree 
of encouragement ought certainly to be afforded to a project preg* 
naiit with so many advantages. 

81. Dr. Anderson's letter on the subject of the nopalry will 
be submitted to the consideration of Sir Joseph Banks^ and due at- 
tention will be paid to the hints herein suggested. 

20. Having the highest opinion of the zeal and abilities of 
Dr. Anderson^ in the various pursuits in which he is engaged we 
yield with pleasure^ to your recommendation, in relinquishing the 
Company's claim upon him *for Quit Kent on account of ground in 
Iiis possession near Madras. 


CILVKLES NORRIS, Esquire, 

Chief Secretary to Government 
Sir, 

I most respectfully beg leave to acknowledge the receipt of 
your letter of the 22d ultimo, informing me that the Honorable 
the Governor in Council has been pleased to grant me the re- 
maining moiety of the village of Pospowly together with the small 
village of Toongawan, and that the same was to be included in 
my Lease of the Powey estate, all the w^i^ste land being exempt- 
ed from assessment for the same period as is usually granted to 
other landholders in Salsetto for all which kindness, I beg to 
offer my highest acknowledgements Jbo the Honorable the Governor 
in Council. 

m 

Por the information of the Honorable the Governor in Council 
I beg leave to subjoin an extract from this lease, and I shall 
then proceed to point out the several improvements which have 
cither been undertaken and completed, or are now in progrj^ss of 
a lease bearing date 5th Sept. 1829 and signed by G. Giberiie, 
Esquire, Collector of Northern Concan, • 
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Slid. Paragraph. Erect baildinga^ sink tanks, and wells ; build 
"embankments of fields and introduce the cultivation of superior 
" articles of produce and extend the present cultivation, should 
you not attempt any of the improvements above mentioned within 
''the period of 10 years, the Government is at liberty to resume 
" the grant, after that time of ten years, should you expend any 
" capital in buildings &c., as above, the grant of the villages and 
" lands will be considered confirmed to you and to your heirs 
" assigns &c , in perpetuity. You will make annual reports to the 
" Hoozoor of whatever improvements you have made during the pre- 
" ceding year which the Collector will inspect/' 

It ^vill be seen from the foregoing extract that the possibility 
of any very great or general improvement w^as not looked for before 
ten years. The laud when I took possession of it in. July last was 
cither waste or under common paddy cultivation — a thick jungle 
covered a considerable portion of the waste, and the remainder was 
overgrown with grass. In the month of De&raber, I first commenc- 
ed the improvement which I had projected and which I am desirous 
to state even thus early in order to convince the Honorable the Go- 
vernor in Council that T have taken some pains to fulfil the inten- 
tion of the lease, the order of these improvements was as follow^s : 

1st. I began to cut the branch of the Tannah road which 
runs through my estate, and extended to and through the village of 
Toongavan, my more recent grant, so that carriages of all descrip- 
tions can now pass to Powey, and the other ray villages. The road 
is at present in very tolerable order, but requires a further supply 
of good materials to render it hard and^firm, and which I ho})e to 
get laid down before the commencement of the monsoon. Next year 
1 contemplate carrying on the road from Powey to the river wharf 
throagl^the village, a distance of about two miles. The total ex- 
pence of this primary improvement will be between five and six 
thousand rupees, 

2nd. I have began to build a substantial and commodious 
house suitable to the extent of my property with out-liouses &c. In 
two months more I hope to complete it, and the expenditure on 
this account will be at least six or seven thousand rupees. 



3rd. In tbe^ waste lands of Powey and the other i^hlges 1 
Imve dug twenty-three wells, and am to build them up of the 
moafc substantial materials, the whole being of stone and oKunam, 
on an average eacli well will cost me a thousand rupees, so that 
when they are all completed, which 1 trust wull be before the 
monsoon, twenty-three thousand Bupecs will have been expended 
on this head. 

4tli. Before attempting to introduce the cultivation of supe- 
rior produce T offered to the inhabitants to make them advances 
if they would grow Sugar Cane &c., but they all declined, stating 
that they were only acquainted with the cultivation of Paddy &c. 
However being desirous that they should make the experiment, 1 
have given a certain portion of tlie waste laud to them with 4 
wells, and advanced two hundred rupees for each well making alto- 
gether 800 rupees under a promise tliat they would attempt the 
cultivation of sugar cane. 

51h. 1 have already brought down and established fuiniiies 

from Culcli and other parts wherever 1 could find clever, intelligent, 
persons. Their attention is first of all to be directed to the planta- 
tion of •sugar caiic and of fruit trees. My advances to them have 
been made according to the number of Wells and at the rate of 200 
Bupecs for each well. By their agreement they are bound to dispose 
of the sugar cane to me at the usual market rate, in order that I 
may bo enabled to coimnoiicc the manufacture of soft sugar. I intend 
shortly to commence building a manufactory for this purpose, 1 have 
already in my possession Iron inills^ and I hope to have the house 
completed, the mills erected and the wliole in a state of 'readiness 
to comiuonce the undertaking when the Sugar Cane is ripe in Octo- 
ber or November next. * 

fith. In addition to the above I have )j|fewise planted Sugar 
Cane on the large tract of waste land and have commenced pre- 
paring the land for Indigo, on this latter account I wrote to 
Calcutta to engage a proper Superintendent, and my friends there 
have sent round to me a Portuguese named Bicardo «Carro who is 
said to be well acquainted with the whole process, both* to the 
cultivation and manufacture of the articles, 1 have engaged to pay 
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hin 7$ Smksh JlnpeeB er 83 Bombav Kapees pet a»i>8etia,*%om- 
ffeueiiig from tite ' month of December last, he nrtived here on 
the 88fd 'Miudli, and I shall cmnmence immediatclj er^bting a 
good honw to reoeire the large tanks, Press screws, and v aQ . tiie 
other iiceeasarits for a perfect manufacture. I am daily et^ecting 
a anp^y of the best Indigo fmb seeds from Calcutta. 

7th. I have moreover planted out a number of mutbeny 
trees for the purpose of attempting the growth of silk, and haae 
engaged two Persians, who profess to be acquainted with the mode 
of rearing the silk worm &c. 1 cannot, however, but feel appre- 
hensive, that from the difference of climate, their efforts may not 
be so successful as I could wish, and having lately hihrd from 
iny friend G. Gibcrne, Esquire, Collector of Poonah, that there are 
confined in the Poonah Jail some persons possessed of silk worm's 
eggs, and acquainted with the method adopted in Btngal, 1 should 
f(H;l greatly obliged if the Honorable the Governor in Council would 
grunt me an order to enable my people to' have access to these 
convicts, and not only profit by their experience, but obtain for 
me the requisite supply of eggs. * 

8th. I ordered this season from Malacca 300 nutmeg and 
clove plants to be brought on in my ship Golconda, but unfortu- 
nately ouly a few of them arrived alive and in a proper state. I 
have also procured from the same place many different cuttings of 
valuable fruit-trees, such as the mangustecn, Dookoo &c., and 50 
plants of the sw^et orange from China, which I intend to put 
into the ground before* the commencement of the monsoon. 1 am 
expecting from Mocha about *100 C^ee slips, and from Calcutta, 
1 hope soon to receive a supply of fine table rice as seed, and 
from Surat, I have obtained g)me fresh commode rice, as seed for 
tlm like purpose, from Malabar I am endeavouring to procure 
black pepper, cardamums, and sandal wood, my obje<!t being to 
introdnee on my estate all the best and most valuable produce of 
every kind. 

1 tnut from the above detail that it will be apparent to the 
Honorable tiie Governor in Council, how amdous I have been to 
make every possible improvement, and that the greater ‘portimi of 
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was Ipoked for in 10 years has been accomplished in six 
moiiihs. In January 1831, I hope to have all my improvemenlB 

BO advanced as to be able to submit them to the inspection of 

the Collector, agreeably to the terms of my lease, my exertions wiH 

not be limited to what I have already accomplished or undertaken, 
and I shall go on sinking wells and making other beneficial 
changes as far as lies in my power, bringing tlie same to the 
notice of the Honorable the Governor in Council, and entering 

into such particulars as may appear useful. 

I have the honor to be, &c. 

(Signed) Fuamjee Cowasjee, 

1}ombay,*G/// April 1830. 

No. 262 of 1830. TififtBiToiUAL Department, Revenue. 

To TIIOTilAS WILLIAMSON, Esquinx, 

Secretary to Governments Bombay. 

Sir, — 1st. I have great pleasure in forwarding the accompany- 
ing copy, of a corhmunicaiion with its translation . to be laid before 
the Honorable the Governor in Council. 

2n(l. The specimens of silk accompanying the same, I re- 
turned according to the express wislios of Mr. Mutti, and for the 
purpose stated, they will eventually be forwarded for the inspec- 
tion of Goveriiincnt. 1 cannot take upon myself to say that 1 am 
experienced in this subject, further than in the ckmentary branches, 
to wliicli however I have, both in Candeish, where I introduced 
tbe culture of silk, and elsev^here, bestowed considerable attention, 
the Report of the Agricultural Society will be the most satisfactory, 
and 1 have no doubt it will do a«nple justice to the zeal, ability, 
and perseverance, of this Geaticman. To the qualities I can ^ffiord 
my testimony, and I feel confident, from the success of this his 
first attempt, in assuring tlie Honorable the Governor in Council, 
that the greatest encouragement to this Gentleman will not be 
tlffown away, 

3rd. 1 now look forward with tlie greatest hopes to the suc- 
cess of Mr. Mutti^s undertaking, and the result will be of each 
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paramoimt advsnbige to this country iu particular that I should 
respectfully recommend the greatest encouragement being afforded 
to them.; he expresses a wish for a grant of land in the 5Ui Para- 
graph of his letter. I humbly conceive that this would bo well 

bestowed : to attract such cliaraciers to a country is of tlie first 
importance, and now that fortune has bestowed what I may calh 
a gift, I trust Government will forward his views and entice him 

to remain and continue his good work to the utmost: what a field 

does this lay open in perspective : supposing the culture of silk 
succeeds as we may fairly anticipate, it will lay open another channel 
for commerce, we shall most assuredly throw out the demand for 
Persian silk in the market, we may equal the quality of the silk of 
Italy, and if so, we undersell it in the Loudon market, for iu the 
latter country the advantages in producing it are iiot nearly equal 
to those in this country. In the former, silk is produced but once 
in the year, here in every season. 

4th. In contemplating wliat the result of this undertaking 
may produce to this part of the country, I may pcrliaps be carried 
beyond the sober bounds of reality, but as a nftin drowning, seizes 
at a straw, I would also seize at the most feeble chance of im- 
provement to a country such as this. The prospect now opening 
however is not so much enveloped in mist, but that we may clearly 
define a moderate advantage. I look forward however to its suc- 
cess* as certain if the Gentleman is encouraged and will persevere ; 
in progress of the measure many hands are employed, if at the 
end, success crowns it^ a staple of value will not only give em- 
ployment to many, and tempt others to the undertaking, but a 
return either in money or commoditiwT must ensure, and this city 
will derive no ordinary advantage. 

(Signed) Oxo. Gibeene, Collector. 
GooclSctoe’s Office, Poona, \^th May 1830. 


To ttONSIEUR GEORGE GIBERNE, Collector, Poona. 

SxB,--^l8t. I have the honor to transmit certain apecimens of 
silk jrhick I have apun at the Xothoor Bagh, as follows : 

1 of 3.4 Cocoona sublime yellow. 

1 of do* do. do. white; 
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1 of do. do. do. Satin. 

1 of 4.5 do. of the 1st quality do. 

1 called Trine coininon do. 

2nd. You are aware, Sir, of the very bad quality of the 
cocoons whicli are produced in the Jail. I therefore look to your 
favorable consideration of the result, at the same time 1 beg to 
call your attention to the equality and cleanliness of the silk as 
likewise of its great pliability. 

3rd. I feel also the greatest satisfaction in forwarding four more 
specimens of a new kind of silk. Mrs. Spiller’s silk, which I have 
spun also at the Kolhoor Bagh, it is produced from a kind of 
cocoon found on the Bcre tree as well as other shrubs which grow 
in great abundance in the jungles ns well as in the gardens at 
Poonn, Salsetlc, and Bombay. T have hitherto not paid much at- 
tcntioii to the improvement of the color of this silk, nevertheless 
there is a great difterence observable in this respect between the 
1st and 4tli trial, consequently I look to the future improvement of 
it without much difficulty. 

4th. I take the liberty. Sir, of requesting you to have the 
goodness to bring to the notice of Government that I have thus 
commenced tlie manufacture of silk, and that 1 have made the 
before-mentioned discovery which must doubtless prove most in- 
teresting from the probable results. 

5th. 1 trust that Government, considering its goodness, mill 
accord a reward, and should my liopes in this respect be realized, 
I would beg a grant of land at Poona which I should much 
prefer to a gift in money. Cbve^nment may regard me as its 
creature, and it may be satisfied that nothing shall be wanting on 
my part to meet its wishes with gratitude, zeal, and activity. 

6th. As 1 have no other specimens of the silk before mention- 
ed, from the temporary cocoons, I beg of you. Sir, to have* the 
goodness to return them after examination, as I desire to present 
them before the Agricultural Society at the approaching meeting on 
the 25th proximo, of whom 1 shall beg the favor of their being 
trimsmitted to Government. 

(Signed) G. Mutti. ^ 
(True Translation,) (Signed) Geo. Gibernb, CoUeeior, 
Pooka, Jfoy 1880. 
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To THOMAS WaLIAMSON, Esquiui!, 

Secretary to Go'^ernmeHi, BonAag* 

SiK, — I have the honor to acknowledge the receipt of your letter 
of the 22nd ultimo^ intimating that the Honorable the Oovemor 
in Council being desirous of obtaining information regarding the 
silk manufactory^ particularly what quantity of silk I expect to 
produce in the Salsette at Poway with its estimated costs, and 
selling prices, and in reply of which, I beg to state for the in- 
formation of the Honorable the Governor in Council, that the silk 
manufactory at my Poway estate, I have only commenced from 
July last, but some time previous to which I had planted about 
2,000 mulberry trees in order to preserve the lives of the worms 
by feeding on the leaves of those tree^. Since July last, I have 
commenced with the manufactory of the silk, and have paid about 
5:^0 rupees to the Superintendeuts &c* &c., including the other 
costs. 

The produce of the silk is very little, which I am sorry to 
say about 2 lbs. valuing ten rupees. The silk which produc- 
ing arc of 8 different sorts, the first, second, and third, and they 
are selling in Bombay, the first sort at 11 rupees, second 10, 
and third 9 rupees per a pucca seer (15 pucca seers arc equal 
to 28 English pounds). ^ 

I am how*ever anxious to continue the silk manufactory, and 1 
think it my opinion that after two or three years when the mul- 
berry trees will increase in numbers about 150,000 or more, in 
the separate 8 or 9 divisions containing about 16,000 trees in each 
of the divisions, to use for every 42 days wKen the worms begin 
with the new crop of the silk, which will enable me to get a 
considerable leaves for the sufflbient preservation of their lives. 
The climate of this island is not cold enough for them and in 
consequence of which they cause to die very soon. The worms 
finish their twisting say within 42 or 45 days and by this con- 
sideration it will produce about 8 or 9 crops in every each year. 

I think there will be necessity to occupy 100 Beegas-of 
ground, for the purpose of raising the above-stated mulbeny trees, 
and which may require 33 wells for providing them with water, 
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which will cost as follows, viz. The rent for the ground is pajreble 
at Salsett, say for 33 Moorahs of Batty ground, (equal to 100 
Beegas) at 20 rupees per a moorali, which will be amounting to 
rujiets 700 every year, so the consideration appears much higher at 
Salsett than the Deccan. Bcvenue for each well will be 50 rupees, 
but it will cost, say viz. 1 pair of Bullocks, monthly feeding for 
them, 1 leather moth for drawing winter and 2 men absolutely be 
required on eacli well. 

The above expences will be' estimated for neaily 8 months on 
each well amounting to rupees about 300, mA iO rupees more 
will be incurred for the Superintendent, and other servants bo 
necessarily required in the branch of that w^ork, which will make 
the grand total 350 rupees on each w^cll and on 33 w^ells after 
their completions in 2 or 3 years, there would be incurred annual 
cxpeuce 10 to 12,000 rupees. 

The amount of expeiice which will incur for the above 15,000 
trees for the use of getting an abundance leaves for the suffi- 
cient providence to the worms in one of eight crops of the silk 
and I dare say the cost of which would be realized by the sale of 
it. I am anxious to continue the silk manufactory provided, that 
if there sljould be any chance of recovering the expence wdiich I 
may incur on it, even w'itli an allowance of small interest of about 
5 or 6 per cent, on the capital that I may be obliged to lay out 
on this occasion, and the same 1 will in future with the greatest 
pleasure bring to the merciful information of the Honorable the 
Governor in Council. r 

t 

I hare begun to ina£.bfacture the Indigo the Supeiinten- 
denc; of a Portuguese, brought out on purpose from Calcutta, on 
a monthly salary of 75 rupees, *aud besides him several othejr 
persons employed in the said employment. I really think that I 
have expended about 3,000 Bombay rupees for erecting the manu* 
factory screw, &c. and nearly 1,000 rupees paid for the wages of' 
the Superiuteudent, say for 12 ‘ months, total rupees 4,000, and 
unda such arrangements, I am sorry to say, that I hanre sustain- 
ed a tot<d of loss, as the crop of it was washed away b{ the 
heavy fall d rain in the past rainy season, also in the manA of 



Atigast last, thsie vas cut one crop of Indigo which was totally 
spoiled from the want of its taking colour, and it lias therc«- 
fore caused no produce of a single rupee, notwithstanding I am 
anxious to continue the manufactory of Indigo with a great care in 
future, but I am M'aiting only to sow the new seed until its arrival 
from Quzerat, and of which I shall willingly bring to the favor- 
able notice of the Honorable the Governor in Council. 


I had already planted numerous Sugar Canes in last year, in 
the 40 Beogas of ground which have been produced beyond my 
expectations and am therefore sowing the seed of them now I am 
very glad to try to make the Ii^ry, and by which to got the soft 
sugar to be made, by which requires an experienced Superintendent, 
whom I expect one from Cliina on my ^hip Golconda who I think 
easily can do It, but again I am afraid that the price of the soft 
sugar was several years ago in Bombay from 5 to 6 rupees per 
a Surat maund, which is at present much reduced to about 3| per 
maund, and at which rate I imagine it will not realize the 
amount that will incur for such improvement, yet I am endeavour- 
ing to carry on wiih it in some different project that I intend the 
sugar juice should be mixed with the brab toddy, and wet date, 
and then to distil it in the similar manner as formerly was distilled 
the Bum, or Arrack at Bhandoop and Poway. 

There are great many numbers of superior fruit trees, brought 
from different places and have been jdanted at Poway, (viz.) Mr. 
Young supplied from Aurungabad with some plants of saiitra, 
cumbla, orange, vines, and peaches, and besides these, I have re- 
ceived from Amboeiia via Singaf)oore a 4 g;eat quantity of the plants 
of nutmeg, cloves, and other different kind of friiit-trees. 

I expect to receive from Malabar a large quantity of trees 
of blaq)c peppier, and sandal-wood which will be planted at Poway. 

There are also planted a considerable trees of goaver, plantains, 
pompunose, limes, pineap^e][ &c. &c. The potatoe seed, which I 
have received from Neelgfaerry Hill have been planted and are raised 
well. 


Bombay, 9iA Decmier 1830. 


(Signed) Pbamieis Cow>sjeb. 



40 


Tbrettomal Depaetmktt, SilL 
To THOMAS WILLIAMSON, Esquieb, 

Seereiary to GomrnmenU 

Sm,— -The attention of Government and the community having 
been lately called to the subject of producing raw silk for exporta- 
tion, I have the honor to offer a few observations. In the Deccan, 
mulberry plantations, and silk establishments are now forming at 
the Kutroor Bagh and Phoolshurh near Poonah, at Ahmediiuggur 
and at Sceroor, at tlie Honorable Company’s Botanic garden at 
Dapoorcc a plantation of mulberries of several acres has been made 
for the purpose of distributing cuttings and eventually of breeding 
worms, in the Southern Mahratta country silk has for some time 
been produced in small quantities near Darwar, Ilooblee and Raneli, 
Bednore and . some leases have been granted to natives for mul- 
berry cultivation. The silk now produced in these several places 
is sold on the spot to the native manufacturers. The establish- 
ments are capable of great extension and the article of much im- 
provement in varjous ways. 

If any doubts had existed as to the policy of encouraging tliis 
produce for exportation, at any risk or expence to Government, 
or individuals, they must be put an end to by the perusal of the 
evidence which has lately been given by experienced persons in 
England in an examination before a parliamentary Committee.* From 
this evidence it appears that an extension of the growth of silk 
in this country is necessary for the interests of the British silk 
trade. It is pointed out that the articks must be improved by 
additional skill in prepar.tioii, while it is thought hazardous to 
attempt innovations in the Bengal factories, for fear of diminish- 
ing the quantity, or raising the price of an inferior silk, so neces- 
sary for enabling the British manufacturer to compete with fo^igiters. 

It is stated besides that an elevated situation and moderate 
temperature are more favorable to tl)e worms, than low marshy 
countries which circumstances form an additional encouragement to 
the choice of the Deccan and Southern Mahratta country, as the 

* See evideoee by Mr. 8. Wilson and Mr. E. Dunint before the Cemmittee 
of the House of Loku— the E. I. question. 



41 


ftelfb of «tpeiiiaMKt8> for ottemptii^ to prodooe the finest silk j m 
these coimhnes approach neatw than most other parts of, India to 
the dhnate and dear sky of Italy. The evidenee goes to prove 
(and we know no reasons to the contrary) that silk ,.of the 
finest quality and highest price, would be produced in this ooun* 
try, if the people could be taugbt to red it after the Italiitt 
method, provided always, that proper attention be paid to breedhq; 
and feeding the worms, means that might readily be placed widiia 
our reach. It appears that the chief difference between good and 
bad raw silk is caused by the degree of manual skill employed in 
the filature — ^now this superior skifi not being found in B cwgsl , 
and considering that no one recommends the Bengallies to dter 
their process, lest the quantity of silk produced should deorease, it 
necessarily occjirs that it would prove 'advantageous to introduce 
filatures on the most approved priucijdes on this side of India. 


These considerations have no doubt by this time been pre* 
sented to the attention of the Honorable Court of Directors, who 
will certainly be desirous of encouraging any measures which may 
tend to the wished-for* result of rendering England, by means of 
India, [the mart *' of the world for silk."* Now should it be made 
known by Crovemment to the Honorable Court, that silk establish- 
ments are now forming and that in several places they are suffi- 
ciently advanced to enable us to put to the test, the proposed 
improvements, we may trust that the means of carrying them into 
effect, will be readily afforded. I will therefore take the liberty 

of briefly enumerating o«r desiderata. 

* 

It would be tedious at present to estate it is desirable to 
obtain young plants and seed (dried berries) of the Italian white 
mulberry, but it would be very totisfectory, and would pot an end 
to the* doubts of many practical men, which cannot be set aside in 
any other way. I will take another opportunity for reverting to 
torn subject in explanation. *In the mean time I beg to request 
that GovNunent will be pleased to procnre for the .BoBonlde 
Gonqpany's Botanm garden at Dapooiee, a few easto of yoong 
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*^f1de a printed naper eontainiag vtluaUe mTottaetipa on "raw afik" ska- 
" Dover and Norton London." 
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plants of the 'white mulberry tree from Italy or I^uce. l%e Uack 
mulberry (the species common in England) being unknown in this 
part of India it would be desirable to introduce it. It would be ati 
useful auxiliary to the other kinds. Besides these, any other species 
from any part of the world (seed or living slips) will be very accept- 
able, as they will enable ns to come to a proper understanding of 
the qualities and characters of the several species, or supposed spe- 
cies, a subject wdiich is at present in considerable confusion. 

The silk at present produced readily sells in tlie Bazars at a 
sufficient profit, having the advantage over imported silks of the 
difference of freight, carriage and duty to compensate for its in- 
ferior quality. This inferiority must necessarily continue unless the 
reelers have the advantage of instruction from Europe — at present 
the filatures arc conducted in a rude way by very unskilful people, 
and the utmost improvement that can be expected in the ordinary 
course of things, is an approximation to the quality of the Bengal 
staple. 

1 am encouraged therefore by these considerations, confirmed by 
the opinions expressed in the course of the evidence above alluded 
to, to submit to Government the expediency of procuring from 
home some persons either English or Foreign of ike Mechanical 
Clasi who are practised in the finest processes of reeling. ''They 
might* bo furnished with some of the most approved kind of reels, 
and be employed in instructing Natives and others, in the newly 
established filatures, in the mode of working the finest raw silk for 
the English market. m 

These undertakings would be much beneiitted also by oc- 
casional supplies of the eggs of j^he annual Silk worm from the 
South of Europe; and we shall be thankful for copies of the 
best Works published on the subjects of silk, mulberries &c. in 
England, France or Italy, models and drawings of the best imple- 
ments and machines connected with the filature and information of 
ev^j description. 

' (Signed) C. Lush, Supt. H. C. Botanic Est : Dapooree* 
Nowlooond nkab Daeivah, Ithfanuary ^ 1881 . 
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To MAJOB BOMiBTSONi Principal Colleeicr, Akmadmggur* 

SiE, — III going on with my operations of rearing trees and 
introducing a more efficient plan of feeding the worms and improv- 
ing the reeling of the silk^ I conceive my success is an object of so 
much importance for the good of the Country^ that I deem it my 
duty to trouble the Bight Honorable the Governor in Council with a 
report of the progress I have hitherto made. 

My labours since obtaining the grant of the Furrah Bagh Lands 
in July 1830^ have until lately been directed to planting the small 
mulberry^ wliicli is, 1 believe, the Morus indica : it has a small berry 
and in favorable soils throws out a pretty good sized leaf, which is 
sometimes indented sometimes not, and is the same, as far as I can 
understand, as* that used in Bengal where it rises as in this Country 
from 6 to 10 feet high. This was planted in close hedge rows as 
in Bengal, and when it had attained the height of 4 or 5 feet, 
every alternate row was taken up by the roots and carefully planted 
at regular distances of 12 feet square, on other spots of ground this 
was thought to be favorable for ploughing and barrowing in every 
direction round the Trees, and to be a great saving of manual labour 
which could not be avoided in the close rows: about 12 or 15,000 
trees were removed in this w'ay. It was found, however, that while 
the trees were placed at such distances, there was an useless ex- 
penditure of water by flowing over the vacant ground between each 
tree. Tins vacancy was therefore filled in with cuttings, so as again 
to form them into hedge-row^s at 12 feet distance, the intermediate 
space being well plougheS, but ,now only in one direction, and sown 
with grain (or other low grains which dip not rise high to injure the 
trees) so as to leave 2 or 3 feet on each side of the row perfectly 
clean — ^this was intended to malA the ground pay and at the same 
time the most economical plan of watering and keeping the trees 
dean. The reason for persevering with this kind of mulberry Wat, 
that the leaf seemed better adopted for producing a Aue of 

Silk having more of the resinous and saccharine, and leaa of the 
fibroOspait, than the Homs rubia, which has a long fruit witfc a 
large,^ coarse, deeply indented leaf, and thus in proportion to the 
wdght of the leaf the small Mulberry would bdd a grei^er quau* 
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tity of Silk tlian the large^ aiid also of a superior quality. I *ain 
sorry to s^y, that this kind I now find is not adapted tothissoil^ 
wbicbf in most parts, is of a black and hard nature into which the 
roots of the small tree cannot penetrate with facility. 1 have there- 
fore lately directed my attention to a kind of Mulberry intermedi- 
ate between the large and small and which my head Chinaman in- 
forms me is the best in the country : it grows into a pretty large tree. 
Within the last 16 days 800 trees have been transplanted of this 
kindj and to give them every chance large holes have been dug 
and filled with white earth and manure, so that the roots may acquire 
strength and nourishing enough from the rich light soil, to enable 
them to penetrate the black and denser soil : some 1 have tried with 
manure without any white earth. One field of this kind is laid 
out in hedge-rows with 12 feet distance, and as these acquire a 
sufficient height they are transplanted, and in the course of two or 
three years, may grow into trees. 

There are also about 60 trees of this kind coming on which 
have been budded upon the small and also about 10 of the large 
coarse leafed on the small which were tried to ascertain what alter- 
ation it might make on the leaf. Some cuttings of the Moras alba 
were obtained from the Village of Jamgaum, where there are four 
or five trees growing luxuriantly and of a great size upon a variety 
of the black soil, one plant of this kind and a species of the 
Morus iudica growing at St. Helena together with the Doppia 
Foglia of the Italians are growing very well. These were received 
from Dr. Lush at Dapooree. 

About 60 beegas ar(^ under .mulberry cultivation, but being 
mostly of the small kind for which the soil is not so favorable, the 
leaf is not very large. , 

The disadvantages under which I labour are these. The ad- 
hesive and hard nature of the soil, consisting of a very great pro- 
portion of alumina without any silicious earth to keep it open, and 
cunsequently its great absorption and retention of water which by 
cMpibHug from the surface causes a sadden contraction in bidk, 
when the soil splits into fissures and exposes the roots of the JPcees. 
The exhausted powers of the land in eonsequehoe of eonlinued irri- 
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gation by tbe Koonbees who formerly cultivafed tlie lands^ and its 
abounding with spontaneous grasses called Hurndeo and Booitda, 
which give us incessant toil and trouble : they run under tlie ground 
in every direction to the depth of 4 feet or more^ and have roots 
about the size of a writing quill and joints from which other roots 
strike out. Tliese often form a complete basket work round the 
roots of the trees and bind them so that they cannot expand, scazee- 
ly has one piece of ground been well cleaned before another from 
the frequent watering, is over run with these' grasses which are 
continually re-appearing, being supplied from the roots at a great 
depth. 

These are the peculiar disadvantages which I have to combat in 
regard to the rearing of trees on which almost entirely the success 
of my undertaking depends. 1 am endeavouring to overcome them 
by every means in my power, so that the natives may perceive the 
possibility and advantages of raising silk in the Dcccan. I am 
happy to be able to state, that several Natives have begun to 
form plantations. 

The Palace of the Furrah Bagh, which (Government allowed 
me to occupy and which was in a most dilapidated state, has been 
repaired at a considerable expence— -a passage has been made 
across the tank, and feeding rooms fitted up exactly on the plan 
recommended by Count Dandolo. This extensive building from its 
coolness, being surrounded with water and the large accommoda- 
tion it affords, is admirably adapted for feeding rooms for a large 
tract of country. • 

V Ilf 

A bungalov has been built in which 1 live on the grounds, 
with stabling for bullocks &c. so that in the morning when I 
have performed most of my ctnties as Civil Surgeon, I may be 
on the spot to saperintend what is going on. 

mw reding of the silk is conducted by two CHunainett, one 
of whom teedves 48 Bnpees, and after his period ot, ^irviee has 
ciap8ed> his passage found him bade to Gtina, and 'the oQier 16 
Bsfcea per maiMeib. They have a most simple wbding iaat&e 
ti^ hrbnght sehretly 'Wjth. theaa 6om Chinn, a plah ,.Qf which 
is affixed to this report. The most approved Sngiish machine. 
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ikkt could be procured in Londoiii lias been sent to me;, and the 

one used by the Italians, but neither of itiem is adapted to make 

the reeling a doinestic operation like the simple China one, which 
requires only one person to manage the whole, and may be used by 

the Hindoo or Moosulinan women in any of tlie comers of their 

hutls or houses. The silk Tlirowsters (who throwst the raw silk 
imparted in quantities from China for domestic manufacture of cloths) 
have brought their women and sons and learnt under the Chinamen 
and would not receive any wages from me until they were expert 
enough to be regularly employed, so desirous are the iNatives of ac- 
quiring the art of reeling. 

The quantity of pure Silk from my cocoons is 1-1 Ith of 
their weight, the same proportion as in Italy and much greater than 
in Bengal.* 

There will be no necessity for my entering into any particu- 
lars regarding the mode of feeding and reeling, as the former is so well 
laid down by Count Dandolo, and the latter can be acquired by prac- 
tice.t T niny however mention the China Tatty on which the W'orm spins, 
which is £ feet broad and about 4 feet long, is formed of bamboo twist- 
ed into loops. The worms are thickly placed among these loops and 
exposed freely to the open air, which renders the cocoon harder 
and dries the w'atcry or serous fluid which the worm throws out in 
such quantity as it is spinning. 

The first crop of worms in November last yielded about 8 K 
of silk, there was a great mistake made in having calculated too 
small a quantity of leaves to the Vox keptVor the crop. The con- 
sequence was that worms having been badly fed in the latter stage. 

The Hon'hle And. Ilemsey eteted in hie eiemination before the Select Committee of 
the Honee of Jjordt April 1H30, that the queniit^ of Spun Silk prodaoed from the Maned of 
ScDgel Cocoona of 80 Ibe. yielded only about 4 Ibe. of Spun Silk, or twentieth pert, but 
1 ehould think that there must be tome miateke in thia, becauee Dandolo aometimea Obtained 
1-lOtb in Italy and the eferage of thia Silk milla waa l>12th. In the mote favorable 
regiona of Dalmatia rather more then the letter proportion wea obtained, end which be thinks 
as owing to the leaf aa hia eiperimente tend to ahew, being more nntmtivein warmer climates. 

The proportion of pnre spnn Silk obtained at Nnggnr is ee mentioned 1-1 1th not 
inaMikw the eoerae which if inolnded wonM five a proportion of l-8th to the wilfhl of 
dried Coeoeoa. 

t What is eellad the ataple of the Silk is ghreD in the reelings whkdi it never leeae illar- 
wirda. Without Una, the Silk woidd ptovo of litUeor no velna^ aeit oould not tiirowatod «nd- 
eftorwerda made into the werp-^The Natiyes could nover oeqnlre tho vt wHhon#beiiif 
taught it by the ObioMnen. 
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tiu; c<)0OO&s urere soft and smali nor could wc judge ai tlw ^oaiN 
thjr of Imf consumed to the silk obtained. I huTe the honor io 
forward 2^ Ib of siHc as a epedmen. Until the present trees grow Up 
above a few pounds of silk cannot be expected from each crop: the 
second is now in progress. 

The Natives offer me the same price as for the CliinaSilk, 11 
or 15 Bupecs per Noggur seer, this will pay almost as Well as 
sending it home and give me a quicker return. Probably I may 
hereafter find it advantageous to give out the cocoous, and have 
them reeled in the Native houses at so much the seer ; and by 
having the very simple native throwsting machines erected in the 
palace, I may save the profit which the Boras have in the raw 
material passing through their hands before it reaches the throwster 
and weaver. 

It may prove interesting to mention wliat information I have 
received from the liead Chinaman, regarding the mulberry trees. 
Silk and the varieties of the worm in China, but I cannot vonch 
for its correctness as he docs not properly understand the native 
language and it is the only one through whicl! we can commu- 
nicate. In China all kinds of mulberry generally grow in hedge 
rows and are cut once every year in the cold weather (January), 
level with the ground. White eartli, sometimes taken from the bot- 
tom of a tank, and manure being applied, the hedge-rows con- 
tinue to throw out leaves luxuriantly during the whole rainy sea- 
son which lasts 7 mouths->-thc rain commencing about the end 
of February and falling for 3 or 4 days at different times in 
each month. Should the rain, not fall the .Jrees are watered by 
the hand from a tank or well in^*lhe midst of a plantation. 
These plantations cover a large tract of country and ore lupt 
very clean, tlie leaves are brought from the distance of two di^s 
matc& and sold in the nearest market, at an average of 8^ Nug- 
gar maanda or 140 K for a Dollar (Bupees 2i) {these leaves are 
purchased 1^ the feeders of the worm who keqn them on large 
round' baskets placed at small distances one above another on 
stands, fh^ ate fed € times in tire day, and 4 times duruig 
the might. After feedmg, a doth is put ronad the stand* and the 
feeder again goea into the market to purchase fresh leavM. 
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The reclers purchase the tattees (such as 1 have mentioned 
on which the worms are thickly placed for spinning) from the 
feeder. The reelers get about 6 pice daily, when the cocoon is 
given out, and will reel about 1 Bupee^s weight in the day, but 
work only till 4 o'clock. They have 3 kinds of worms in China 
--the largest is said to be, when fit for spinning, about 3 inches 
long, of a black colour, and 3 crops of a deep yellow coloured 
silk can be produced from it in the year — this worm (which is 
the most expensive) is sold at 2 Dollars (Rupees 4 1 ) for 4^ 
tatties—these 4} tatties of worms will have consumed 4| nuggur 
mauuda of mulberry leaves in their progress and from this quan* 
tity 1 seer {2 Ib) of spun silk is produced the cocoon produced 
from this worm is about 2^ inches long and 2 in circumference, 
and yields the silk of the strongest fibre : the Chinese 

head cloth are' fomed from it. The second worm, producing the 
white silk, is pale coloured and extensively fed in China— 

it is smaller than any of the others and completes its stages 
in 20 days. The third kind, producing a yellow silk, re- 
sembles the worm we have in India, but the fibre of the silk 

is stronger, it completes its stages in 23 days, 4 maunds and 

20 seers (180 lbs.) leaves are required to feed 7 tatties of the 
white worm, and rather more for the 3rd kind ; 7 tatties are 
bought for a Dollar, and will produce about 1 lb. of fine spun 
silk. From the two latter kinds 6 crops in the year can be 
obtained. 

The Chinaman brought up with hi^i one or two of the 

large China silk worms' eggs, one of which, a male, came out 
and was a most beautiful^moth, exactly resembling the handsome 
atlas moths, only smaller which we have in the Deccan — the 
Pfaalmna Paphia, of wdiich Dr. Roxburgh gives a description, and 
from which the Tassah silk (so much used by the Brahmins) is 
made in Bengal. I applied to Framjee Cawaqee in Bombay for 
a supply of eggs of the 3rd kind of worm**^ which the man 

* I mppow this may be the same apeetee that waa introduced into Bengil in 17BS eaNed 

Htb Ohina or Madra^ woi«i» the Cocomof whieh were at tot.good, bat saeiDg been gives 
to Hie coeoos Cnltirators, their quality soon deganeratod, owing to iwreleaaneaa and wsal' 
or fwoper fcedittg. On enquiring at t^ Chinasian why lit did not Inring tbs heemfVHL tte 
large or white worm# he wya that he would not have iiyaM hie Country 1^ 
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had brought out from Chiua and left with liimi but received no 
answer to my application^ had we succeeded in procuring them the 
fibre of the silk would have been improved^ but I rather think 
that the Parseesi from few of them being landed proprietors, and 
being entirely a commercial people, would not be desirous of en- 
couraging silk in the Deccan, hitherto we have had nothing but 
the common Country worm. 

T can see no reason why the silk should not succeed as 

well in the Dcccan as in Italy where they have only one Crop 

of leaves in the year, while in this Country the Mulberry being 

in constant vegetation, we can have, without injury to the Trees, 
at least six Crops in the year. In Italy they are obliged to have 
recourse to artificial heat while the worms are feeding. Here we 

are under no. such necessity ; yet, notwithstanding their disadvan- 
tages, silk is the great source of the national wealth of Italy, 
and gives employment to many of its inhabitants in supplying 
tho raw material for the fine English manufacture of ribbons, silks 
?»nd velvets. The silk worm, in all its varieties from the copious trans- 
piration of the watery part of the leaf through the pores of 

its body, requires a dry and equable atmosphere to carry off the 

insensible perspiration, and particularly when such a number of 
them are feeding together. The climate of tlie Deccan is, 1 ima- 
gine, one of the most natural for the worm of any in the world 
on account of its temperature, dryness and equability. The China- 
men say it is superior to their own, for the common country 
worm, gives here a fibre stronger than it would in China. 

I feel anxious in riskfng all my little means on a concern which 
to be conducted with proper vigour, requires a far greater extent 
of capital than I could command. The soil too is not so well 
adapted to the cultivatitn of the* mulberry as many others in the 

iieighlM)urhood, but to which T cannot extend the sphere of my 

speculation. It is well worthy, however, of the consideration of 
Government how far I ought to go on, and in what way I could 
most effectually attain the objects I have in view, namely the most 

awty uid India was not Iiis home and that on leaving bis house which is about 200 nrilei 
from Canton two or three of the Cocoons of the large had been in his boxi among his clothet 
and owing to the cold weather they did not come put till on the rood to Nuggar when he 
threw them away excepting the solitary one which came out after his arrival. 

7 
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efficient mode of introducing into the Deccan a Buperior silk on 
the most economical plan*-^ the Government is exceedingly desir- 
ous to improve the condition of the country and to prevent its 
becoming gradually more and more unpoverished the success of my 
undertaking will probably receive some consideration for the ex- 
tensive introduction of silk may prove one of the greatest blessings 
to the poor natives of the Deccan as well as add largely to the 
[Revenue. I would also hope that many of them may be employed 
as ThrowsteiiB of silk^ and that in this state the silk may pass into 
England without any increased rate of duty : every encouragement 
should be given, in every way, in raising a commodity for which 
their own climate is so pex^uliarly fitted. 

I have the honor to be &c. 

(Signed) A. Graham, 

Ahmedhuoouh^ 31s^ Bee. 1831. Civil Surgeon. 

P. S.— Since writing the above. His Highness the Rajah of 
Sattara has visited the manufactory in which he seemed very much 
interested, and has requested me to give him a full account, as far 
as I can, in Maharatta of the manner of cultivating silk, as he 
intends commencing among his subjects : after laying out plantations 
in the way I have done he will send his people to learn the mode 
of feeding and reeling under the Chinamen. The Dewan of the 
Rajah of Aukulkote has also promised to commence and to send 
people to learn under the Chinamen. It is very likely to succeed 
at Aukulkote as Captain Jameson is very anxious on the subject 
and they already have a number of large trees, so that they only 
require to send people to obe taught : cuttings of the large are to 
be sent to me and in exchange I am to send cuttings of the small for 
their light soils-— notices are to bo given tg the different villages 
within one day’s march of Nuggur, to the Patels and gardeneijs that 
mulberry leaves are to be purchased at the Furrah Baugh at 35 
Nuggur seers for a rupee, which will no doubt cause the natives 
to rear the tree as they will find it more profitable to raise them than 
any thing else, and by planting it along their water courses and as 
hedges round their gardens, at the same time, it will not interfere 
with their raising other products. Since writing the above we^have 
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had an oppoitunUy of asootaining Uie quantity of pura spun silk : 
ftom one of the China tatties the dried cocoon wdgbed 35 rnpeea, 
and upwards of 5 rupees weight of silk was obtained, giving a pro< 
portion of l>7th and much larger than mentioned in the report. 
Hie head Chinaman produces a greater proportion of five spun silk 
from the dried cocoon than any other person. 

(Signed) A. Gusuah, 

16rt January, 1882. • Civil Surgeon, 

MANSFIELD FOBBES, Esqunus. 

My Deak Sik,*^! have the pleasure to return you the accom* 
panying sample of Ahmednuggur Silk after having been carefully 
examined at your request by myself and many experienced silk 
dealers and Ibrokers, we are of opinion that this production is 
equal to the best Nankeen T. Suttee when in single thread ; 
fairly valued at 11. 2. to 12 Bupees per Pucca seer at this mo- 
ment, and suitable for English Market if largely imported, becanse 
the consumption at Ahmedabad is always very limited for silk of 
this description, and that only in raw material as this sample has 
not only been bleached but twisted into double thread ready made 
either for the purpose of weaving cloth or otherwise. 

I remain my dear sir, &c., 

(Signed) Horhustee Dorabteb. 

Bombay, 12^A December 1831. 

The silk above reported on would probably be considered as 
thrown silk in the Enj^ish market — and as such would pay an 
increased rate of duty— raw silk’ of single ^thread is what Hormnsjee 
alludes to — and is a description better known in this market. 

Lettik firm Mr. Speed, in Tram, of the Ay. and Kort. 
Soc. of India ; payee 6, 6 and 7 and 18 to 80 of Volt. III. 

I have been making some enquiries since my residence in Italy, 
into the process of the Silk Manufacture, or rather the method by 
which the Italians treat their Silk-worms, and afterwards spm their 
produce, as I was always of opinion, that the difference in the qua- 



lity of the Silk was more owing to the method of killing the worm, 
than to any great difference in the Baw cocoon, or natural Silk pro- 
duced by the worms of India and Italy. The cocoon here is much 
larger than yours, and T have enquired if there is any thing particu- 
lar in the way of treating and breeding the worm. There are many 
works published on the management of Silk-worms, and not being 
able to read Italian I have been obliged to resort to an interpreter. 
The Italians select healthy ^subjects to carry on the race. In this 
they follow nature and act like sensible breeders of cattle and what 
is known to have effect with ourselves. The breeders know the 
male and female moth, and also the cocoon which contains each, and 
they are careful to select the finest. It is probable the Bengalee 
knows the same and if he did not 1 am of opinion it would be diffi- 
cult through European Agency to instruct him, for you would first 
have to teach the Europeans, and having done so to teach the Na- 
tives through them. The Natives here are particular in planting the 
Male mulberry tree by slips to feed their silk worms, and the mul- 
berry tree is not to appearance like ours in Bengal, for it is a 
tree, not a shrub j but it may be worth the attention of Go- 
vernment to ascertain if the mulberry of Italy may not be intro- 
duced into India. It can be easily done through the aid of Malta 
steam communication, and the eggs of the silk worm may be in. 
troduced by the same conveyance. It is easy also to cross the 
breed of silk worms of tins country with those of Bengal or even 
China. You have only to unite a male moth of one with a female 
of the other, by the aid of the hand. It is so done here, and why 
should it not be done in India. The perfection of silk is owing 
to the following. 

1st. The good food of the mulberry tree. Any tiling in tlie 

season which affects the growth of the mulberry leaf, is found to 

have a prejudicial effect on the silk or the worms that feed/tn it. 

2nd. The Selection of the cocoons from which the breed is 

carried on, is found to effect the produce, weakly cocoons produce 
weakly moths and a weakly race and the contrary. 

8rd. The weather is found to affect the progress to p^ec- 
tion, and the comfort of the worms &c., &c., is much studied. 
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aud they are not exposed to the extremes of cold or heat. Thun- 
der is prejudicial^ and even the evil eye of a etranger* 

4th. 1 cannot get at the particulars which regulate the de- 
struction of the wosm. and the winding of the cocoon. In the 
north of Italy, I was told that ovens are regulated by tliermo- 
metersi to prevent their being heated to a greater degree than 
absolutely required to kill the worm here. I was told they wind the 
th^ worm has time to cut its way through, and with 
water hi iimr~rri» i degree than requisite— on tliis depends 

the softness of the ^k. Experiment alone can determine this 
point, what heat is required for the purpose of destroying the 
worm and whether this cannot be effected by steam, the gas of 
coal &c., &c., &c. They are not so adviinced in Italy as in 
India in useful chemical experiments, the writers on silk rather 
describe what the experience of the rearers of the' worms have 
taught them, than what improved science has suggested* 

The culture, and expense incurred in the production of silk, 
being, according to the present system of India^ conducted and 
divided between three distinct parties unconnected with each other, 
viz., the cultivator of the mulberry plant, — the farmer of cocoons, 
or rearer of worms,— and the reeler of silk, — must obviously re- 
strain improvement, for though the reeler may, for superior cocoons, 
give encouraging prices, yet having no control over the selections 
set apart for eggs, or in the management of the worms, (entirely 
in the hands of the farmer, who again is rarely the cultivator 
of mulberry,) it is impossible to surmount the various absurd and 
superstitious practices and other causes . now* existing among the^ 
natives which tend so materially to check improvements, — Whereas, 
by condensing the whole into one establishment, every difficulty 
is at ^once overcome and it is scarcely necessary to say that as 
the cultivator of mulberry as well as the farmer of cocoons, must 
necessarily derive their respective profits, the reeler, who com- 
bines both, with his own occupation, cannot but be proportionably 
benefited ; that is, will not only send into the market a more per- 
fect article, but he will obtain that article at a far cheaper rate 
than It is now produced. 
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Impressed with this idea, I formed a mall experi- 

mental establishment, first drawing up for my guidance a sketch 
of estimate made from Memoranda daring many years en- 
quiry, the same as was produced by Mr. Joshua Saunders, in 
his evidence before the Select Committee of the House of Lords 
on East India affairs, having been kindly forwarded to him with 
musters of my trial by Mr. W. Prinscp, and the results of the 
experiment it will be now my endeavour to make known, divid- 
ing for greater perspicuity the information into the following heads 
Stock on first Establishment, and Annual Outlays, by 1st, Culti- 
vators of Mulberry ; 2nd, Farmers of Cocoons, or Bearers of Worms ; 
and 3rd, Beelers of silk. 

The Stock on first Establishment. 1st, Bearing Houses.— The 
best size is about 24 feet long, 15 feet broad, and 9 feet high 
including a raised floor of 3 feet,— the walls to be of earth about 
a cubit thick, and roof of thick compact thatch, the ridge be- 
ing 14| feet from the ground, or perpendicular feet higher 

than the upper part of the wall,— with door-ways to the south- 

ward (most preferable) or eastward, and two small windows at 
nearly the top of the walls on the same sides. Such a house 
is equal to 200 kouhuns or 2,56,000 worms; that is, 5 ghur- 
rahs or mauchans, each having 16 dalas or shelves of 5^x4^ 

feet, with a raised rim of 2 or 3 inches, well leaped or plaster- 

ed with cow or buffalcs’s dung; the last being the most esteemed 
by the Natives, with good appearance of reason, as the odour is 
more congenial to the worms,— and each of these shelves is suffi- 
cient space for 2^ kouhuns or, 3,200 worfiis, X 16=51,200 x5as 
2,56,000. 

The ghurrahs are supported by 4 comer bamboos resting on 
soraees, or small earthen saucers, \o contain water, for the pur- 
pose of obstructing the passage of ants and other insects. * 

To each house there should be 10 chundrukees, pheengs, or 
spinning mats of 3^ x 4 feet, with the raised work of 3 inches. 

The remainder of the fittings up, are a close bamboo cheek* 


* Curtain. 
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for the door, another for each window, a few baaketa of large 
aiae for the carriage of leaf; a knife or bytunee, for catting the 
aame daring the early stagea of the worm; S or 4 gumuM* 
for pordaha, or curtains and spreading on the floor, with a 
small number of earthen pots, or kalsies, for sundry purposes. 
The whole costing from 50 to 65 Bupees per house, according to 
the locality and the facility of procuring labour and cheap material. 
Extra Expense. To every 12 houses there should be an extra 
building of thatch and mat, 20 feet long 12 feet broad and 8 
feet high, with mud floor, serving to put away any material not 
in use, but more especially to afford protection to the chundrukees 
or spinning mats, during the night in spinning time; the worm 
being inclined to relax its operations during darkness and the chang- 
ed air of the night, to consequent deterioration of the cocoons; 
while by the influence of light, and protection from night air, the 
animal continues unremittingly its labour, and hence an improved 
cocoon. The cost of the Building may be from 4 Bupees 8 An- 
nas, to 6 Bupees 8 or G to 9 Annas per rearing house — hence 
rearing houses from Sicca Bupees 50 to 6G. , 

2nd. Beeling houses or rather sheds — should be 18 feet broad, 
with sides of 7 feet high, — the length depending altogether upon 
the number of reels, each pair requiring 10^ feet, inclading the 
spaces allowed for passing; and the perpendicular of the ridge 16 
feet, if a tiled or thatched roof, unquestioaably the best, from the 
vent thereby given for the abstraction of smoke, and which by a 
flat roof is condensed to the injury of the colour of silk, — open, as 
the word shed implies on all. sides, but with a few moveable 
JhemjU to be placed as weather demands,"7or instance, rain or high 
wind. 

9 

The expense including roofings floorings fireplaces/ chimniesj with 
fittings up^ of every kind, even to relieving reeb, cloths, &c. kc. 
from 45 to 64 rupees, according to the means of procuring labour 
and material, per pair of reeb or single chimney. 

Extra expense for every 100 reels. ^||hatch or mat godown,t 

* Pieees of coine ein?sii of sboat— oubiU long sii4 broad. - 
t Portablo mat walla. 
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the flooring being Kntcha Pukki^^ 40 feet long, 22 feet broafl^ 
and wall of 11 feet high, for the purpose of keeping cocoons, &c. 
&c. (not necessary on an Indigo or other establishment, having 
always some building, such as a drying house, which will answer 
the purpose, without detriment to its own specific use) of which 
the cost may be from 150 to 200 rupees. And to some 
proportion and even, 60 feet circumference, with* 7i feet greatest 
height from 90 to 120 rupees. 

Hence reeling accommodation per rearing house. 

Sicca Supees 17 to 25 

Or an actual block per 10 pair of reels of... 070 to 1,300 

Annual outlays by 

1st. Cultivafors of Mulberry — Ten beegahs of 1,600 square 
yards, or something better than 3^ acres of ground, is required 
for a rearing liouse of the above dimensions, or the support of 
200 kouhuns 2,50,000 worms throughout the year, — that is 10 
beegahs will furnish sufficient mulberry leaf for such quantity of 
worms, each bund,— of which there may be considered G in each 
year ; though the^ actual cuttings of leaf do not exceed 5 in the 
year. The bunds of Assar and Srabon, (or during the latter part 
of June, July, and to the middle of August) when the produce of 
mulberry leaf is greatest, and the worm is of shortest life, (scarcely 
exceeding 30 days) running into each other form in a manner only 
one. The technical word “ Bund” being equivalent to '' the life of 
the worm.” The expense will vary according to rent of land ; all 
Toothy grounds being extra assessed by thf Zemindar or landholder, 
say from 2 Rupees 8 Annas to 4 •Rupees per beegah, which in 
many instances is 6, 8, or TO times the usual long established rate; 
that is, a ryot, holding lands from his ancestors for which 5 to 7 
annas per beegah have been paid from time immemorial tlirowing 
them into mulberry is immediately assessed by his Zemindar from 2 
Rupees 8 Annas to 4 Rupees ; and sometimes 5, 6, and even 7 Rupees, 
per beegah (according as he may be a gureeh or gostak;];) above the 

* Kutcha cither of mat or earth— Pukka, masoiurj hence Kotcha Pukka a uuiture 
of both. ^ 

t Mulberry. 

t Gttreeb, a aoR easy person. Gostak, an insolent person, one knowing Ijs owa 
rights anil' determinedly resisting imposition. 
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t$i» be lias hitberto paid for such lands.— In spite Iiowev^, of this 
most onjnati hsxsh and impolitic measure, this description of culti- 
vation IS extending in every district it is pursued ; and hence how 
iiandsome must be the returns (Qu^y. Might not the interfere nee 
of a Government be judiciously exercised as ensuring not only relief 
to a Peasantry, of ^whom the well being must be one of its ebiefest 
props, but the advancement of a most important branch of trade of 
this country ?} But to a possessor of land, that is, a proprietor by 
whatever right or lessee on whom rent cannot be increased* 
the usual rate will be 7 to 16 Annas per beegah.—* The best 
soil, is an even admixture of sand and clay, should be above 
5, but under 25 years of settled formation and of a height 
above the customary reach of annual inundation. When low 
sites are occupied, one field is raised, by the cutting away from 
the surface of another, and which renders the grounds, so reduced, 
generally better adapted for the trenches round each field, 

supply no more earth than is sufficient for the necessary embank- 
ments, and for the first year the expense is of course the heaviest, 
subsequent years not being perhaps 50 per cent of such amount,— 
it may be estimated say for 
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In dry situations these rates will be increased by the ileoessity 
of irrigation some 4 or Annas per beegah, aoeording to the 
command of water, each time that it may be eensidered neces- 
sary;^ 


* Coarse or Coumoo Biot. # 
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And produce — if planted the latter end of Octoberi or daring 
November^ (by far the best month} the leaf will be ready for the 
worm in March, though it may be planted any time daring the 
year, except the very cold weather and rains; the first returns be- 
ing always at a later or earlier period in the 4 months from 
planting. Each beegah during the year yields about 50 bundles 
or 5 buttings of 10 bundles each ; often 12 and 15 ; but falling to 
5, new grounds arc substituted. The size of a bundle is as much 
as a man can carry weighing gross (wood and leaf) about 88 
ISeers of 80 Sicca — from October to April the leaf is in 

the highest perfection; but from May to July it is immature, soft, 
and indifferent, — after which^ in consequence of a suspension of 
worms, the plant is cut short, the grounds are koddallied (hoed) 
and cleaned, and the roots moulded till again required for the 
Kariik t bund, by some commenced in Sept, but to greater advaidage 
if deferred till October, therefore say, — Abstract produce of 10 
beegahs equal to 1 rearing house, 1x5x10x10 bundles ae 500 
of mulberry leaf, or, 


For the Nov. 

Bund 110 Bundles.'^ 

1 At an Expense to Benters. 

Possessors. 

„ Feb. 

t» 

90 

99 


„ March 

99 

80 

91 

Sicca Ks. 

Sicca Rs. 

„ April 

99 

60 

99 

The lat year, 140 0 0 

113 12 0 

„ Mayor] 

t 





June j 

\» 

90 

91 

And subsequent 


„ June or] 

1 



years 65 0 0 

38 12 0 

July i 

1 » 

70 

99 


Total Bundles, 


500 

99 ^ 




2nd. Farmers of Cocoons or rearers of Worms, — of which 
last there are 4 kinds. 


1. The Burra, or large annual Pooloo supposed to be the 
Italian, and seems to have been .hitroduced into this country about 
120 years ago, but in what precise year, or by whom, is not as- 

* Seer of 80 Sicca Weight, a fraction better than SIba. Avoirdapoiie. 
t Say the Norember bnad. 

! % Producing black fruit, and of which the leaves are rarely given 
to the worms, never during the two Srat stages or kullopa. The aar 
leaf is large, that of the Bhor » small; and both chiefly prevail in the 
Midnapore and Hooglily districts. 

I The kioda in chief use differing little from each other; the 
leaf of the latter being aomewhat jagged towards the Bte% while 
that of the former is plain,— and the leaf of both is rather smaller 
than of the tww preceding. 
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oertaiued; cocoons in March or April; 1 puhufi or 80 yioldiiig 
about 3^ kouliuusi* or 4,480 cocoons, which is a proportion of 
50 to 1,— that is, as allowing, bj the Natives, for the chance 
irregularity of pairing and failure or destruction of eggsm^niing 
the long keep from March or April to January or February, but 
80 males and females carefully selected, that is 40 true pairs wH 
produce upwards of 10 kouhuns or 12,800 eggs being a proportion 
of 160 to 1. In Italy, according to the best accounts the pro- 
portion is 192 to 1. The colour of this egg is, first a yellowish 
white, changing to a slate colour in the coarse of 36 hours; 
about the 5th day from the change, the centre of the egg con- 
tracts leaving the circumference full, as if the worm was actually 
formed, and in this state it remains for about 10 months. The 
life of this wdTm is from 42 to 50 days, and the cocoon lasts 
from 10 to 15 days. 

2. The Desee or country Foloo, of a small size, -cocoons 5 
times in the year at periods of from 40 to 110 days, thus- 



Hatching 

Life 

of 

Cocooning 

Fonuing 

Total 

in 

cocoon. 

Egg*. “ 

Worms. 

in 

PeriodsofI 

Days. 

Days. 

Days. 


Days. 

4 to 6 [July, 

5.5 to 60 September, 

|40 to 45 

November,. 

99 to 110| 

7 „ 8 November,..., 

20 „ 25 December, 

60 „ 65 

February,. 

87 „ 98 

7 „ 8 jFebruary, 

8 „ 10 'February, 1 

45 „ 50 

April,. 

90,. 68| 

0 „ 7 April 

7 ,, 8 April, •«*, 

30 „ 35 

|May or June,. 43 „ 50 

4 „ 5 May or June,. 

8 4 7 May or June... 

30 „ 32 

|July,. 

|40 „ 44 


according to which also is the quality of the cocoon, the longest 
period producing the best,— 1 pnhun or 80, will yield about 6 
kouhuns or 7,680, which is a proportion of 96 to 1. From the 
comparative short time these eggs are kept, there can be little de- 
struction, or failure, as in the former case; but careful attention to 
the superiority of proper paifing, of the cocoons selected fox eggs, 
will no doubt augment proportionate productiveness. 

3. ^Madrassee or China Fooloo, was introduced into this conn- 


* 16 Fuhaas«»l Koohon. 



try, though by whom not ascertained about the year 1780 or 81, 
but (lpg( 3 ncrating by reason of carelessness, and improper manage* 
merit of the worms; a fresh supply of eggs was, two or three years 
after, iibtained by a Mr. Frushard, which again falling off iinmedi- 
ntcly liis direct Superintendence was withdrawn ; a third supply was 
brought by the late Colonel Kyd in 1788, from Canton, which, 
from the vast increase lie effected by personal attention for a 
considerable time, forms the origin of tlie present stock of this 
description of worm,— cocoons monllily between November and 
June, if attention be paid ; but more generally from January to 
May. Kate of breeding much the same as the preceding, tlian 
which it is of a soniewliat larger size, and is, perhaps, the most 
profitable sort of worm, being of shorter life, will feed on indiffer- 
ent leaf ; and is of hardier constitution, that is, less liable to be af- 
fected by the vicissitudes so injurious to other worms. And, 4, 
a cross breed between the two last, partaking even to a greater ex- 
tent of the cheap qualifications of the Madrassee, as respects the 
cost of production of cocoons, which resembles tliat of Dcsee,~but it 
is decidedly an inferior worm to eitlier ; for the cocoou being of 
loose texture, tlioiigli imperceptible in outward appearance, throws 
off a weak rough silk ; and is the medium of vast imposition, un- 
der the D6seo seniblauce at British reeling establishments, supported 
by a combination of the servants with tlie farmers of cocoons, and 
others interested. 

It is worth remarking here, that of similar description, that is, 
as regards the three first, do the worms* of Italy appear, for by 
Dandolo there arc 

Tlie large worm of which 750 cocoons w eigh 7i lb and give 11 oz of silk 
small do. „ 3,000 „ 71 „ Hi, 

common do. „ 1,800 H 

And how vast tlie advantage of t/iis, over every other country, 
China (pcrliaps?) excepted from tlic perpeiiial nature as above seen 
of the worm ? 

■With respect to mulberry leaf, though the average quantify re- 
quired for each house has already been slated it is necessary to 
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show the more immediate rale of consumption — and which is, by 
worms producing cocoons* 


Montub. ^ 

Tjie life op 

WOKM BEING 



Stage or 
Kullup. 


Total 
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Mulbeuhy 
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3rd. 
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Days. 



Bundles, 



lu November 

40 to so 
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1 

6 

21 

53 

81 

February 

joo to C5 

•• 

1 

8 

U 

01 

94 

March 

^42 to so 

1 

•• 

1 

8 

23 

01 

93 

April f ... 

'45 to $0 

*• 

i 

G 

22 

50 

85 

May or June.,.. 30 to 35 
June or July.... ^30 to 32 

•• 


4i 

18 

50 

78 

•• 


4| 

18 

1 

50 

73 

0) 499 


or an average of bundles per bund * 83 per 

rearing house ; which with advertence to the duration of life of the worm, 
shews that the consumption of the. leaf is during ilie iirst two bunds in 
comparative minimum rate, the period being in fact the proper season for 
mulberry the 3d <and 4th bunds in about medium and the last 2 
bunds in ma^simum quantity, the leaf during the rainy months being 
soft, watery and immature, as stated above, consequently great wast- 
age by the \rorms. It ij also to be remembered here, that the March 

worm, supposed to be Italian, is the m(»st^ delicate ; it ought not 

therefore to be crowded on the dalas,^ \j\i should at all times be 
supplied with plenty of leaf. Of the mulberry about 3-5th is actual 
leaf and 2-5 th wood and waste* During the 1st stage, or kullup, 
the llaf must be very finely cut up ; for the 2d, quartered ; and for 

the 3d or 4th it is given whole on the stick, as cut from the field 

most carefully cleaning out every morning of the last two stages or 
kullups, the worms being easily removed for such purpose after 
they have ascended on to the fresh supplies. The supplies of food 
are fiven twice a day during the 1st and 2nd, and every 6 or 


* Shelves on which ih« worms arc placed. 






62 


8 hours of tlic last 3 stages or kullups, and even oftener if the 
worms are observed to eat with avidity^ which is generally the case 
for two or] three days in each of the latter stages or knllups; (these 
observations apply generallyi excepting the immediate times of change, 
when the w'orins do not feed.) As soon as the worms are ready to 
spin, they turn from a greenish cream, to a mellow^ light orange 
colour, not unlike the pulp of a ripe papaya imagined with a bloom 
on it, with a transparent streak down the back, passing, ns is observ- 
ed, the emission, from tail to head, which forms the silk ; they are 
then put on to the chmidrekeea"^ placed in the open air, facing the 
sun when not too powerful, or turning aside a little in such case, 
but under no shade; and all night under cover (as previously ad- 
verted to) with a lamp burning till past midnight, as w^ell as just 
before day break. The worms work with activity for 36, and gra- 
dually relaxing continue their operations till 5G hours, when the 
spinning ceases, and about 4 or 5 days afterwards the cocoons are 
ready for reeling except during the Bursathf or last 3 bunds, wdien 
they will be ready the 3d day; and not keeping sound for many 
days should be rufi off as quickly as possible, while at other periods 
killing the grub, either by exposure to the sun for about 4 or 5 
hours, duiing the cold weather, or heating in an oven at a moder- 
ate temperature for about 3 hours in the hot w'eathcr — preserves the 
perfection of the cocoons say — 

The Burra Pooloo, or presumed Italian worm for 8 or 9 months. 
„ Desce „ „ Country worm „ 2 „ 3 „ 

,, ^NTadrassce ,, ,, China worm * a I »» 

The expense, iiidcpcndont of the cost of mulberry leaf, already 
considered : 

Eggs. Once in each year, that is, olf the Dcsee worm, 

— ^bcing after 1st provision supplied by bund to 
bund successively free of cost at 4 Bupees per 
house ; and of the Burra Pooloo — also being once 
provided — may, with little attention always be kept 
cane charge at 5 llupces per house ; equal alto- 
gether to, ... Sa. As. 9 ^ 0 

Spiuniog Mats. t Haioj. 



63 


Stisnee Wallas ^ — 2 the whole ycnv @ 4 Rs. each 

per llffoiithj ••• ••• ••• Siccii Rs» , OC 0 0 

Assistant Do.— -1 do. @ 3 do. „ 30 0 0 

Extra Coolies, — 4 for 2 Months : that is, an even 

average of 10 days in each bund, being a part 
of the Sd and the whole of the 4th stages of the 
w^orin, @ 3 Rs. each per month ... ... 24 0 0 

Oil — ^Eor 263 days @ an even average of 3 cliittaks 

per day, say 50 seers, @ 5 seers per Rupee „ 10 0 0 

Chowkedarcc, — 1 being suflicieut for 12 houses @ 3 
Rs. per month, is for the year 36 Rs. of which 
the twelfth ... ••• ••• •* 3 00 

Gives a total amount. Sicca Rs. 178 0 0 

And though subsequent years should be less, the 
priec of eggs, to cover wear and tear of building, 
say an actual expenditure per house and annum, 
of ... ... ... ... •** Sicca Rs. 185 0 0 

The produce as will be seen by what has becjii already stated 
is 256,000 cocoons; but this being a computation,^ w’ith express 

reference to the Desee or country w'orm, allowances ought to be 
made for the difference, in size, of each kind. This is best explain- 
cd by stating that on the Ji/l/i day of the cocoon the number to 
a seer of 80 Sicca weight is, 

of Desee 2,080 or 2,50,000 a total weigl^t 3 Maunds 3 Seers per house, 

do. Madrassie 1,760 do 2,17,000 do 3 do 3 do do 

do. Burra 1,2S0 do 1,57,000 , do 3 do 3 do do 

exclusive of 'the extra returns arising out of the short life of the 
Madrassee or monthly w^orm, during at least 4 bunds, and fully 
equal to 50 per cent ; though such differences, with the under 
calculation of 2,56,000 to each house (the actual number being 
frequently 20 per cent more favorable) as well the moderate aver- 
age ^aken of the mulberry leaf production, are not taken into accounf, 


* Persons whose e8|)cciiil ocenpotion is to attend the Silkworm. 
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with the view of making allowances for every possible cliauce of 
poor harvests or failures in crops of cocoons, — therefore the 
Produce of cocoons per house per Annum, on average 
may be fairly estimated, of 80 Sicca Weight at 18 
Mauftds 18 seers and expense, exclusive of Mulberry, 
that is, in rearing worms per house per Annum 
Sicca Rs. 10 per Maund, or Sicca Rs. 1 85 

3rd. Heelers of Silk. — The quantity of cocoons throughout 
tlie year should be calculated according to the different descriptions 
produced at the different periods of the year, and on moderate as- 
sumption the probable proportions per house will be. 
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18 



of irliirh 
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The expense, Kntanecs and Pagdars 1 each to eacli 

reel at 8 Rupees per Imonth, ... ... Sicca Ils. 46 6 8 

Coolies,— supplying water, wood, &c. &c. @ 1 per pair 

of reels at 2 Rs. 8 As. each per month, 7 4 0 

Wood, — @ H maunds per reel, (though this rate may • 
be reduced to one-third or one-fourth of the quan- 
tity by a variety of ways) equal 261 maunds to in- 
clude splitting, — 17 Rs. per 100 maunds, ... ... 44 6 0 

Establishment, with rent of building to cover inter- 
est &c. &c,, 8 ^3 4 

Amount,. . .Sicca Rs... 106 4 0 
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Wt, equal are. 


by private accomplishment per column B. of * nearly 6 Factory 
seers per beegah of ground per annum. These results however, as 
will be perceived by the proportionate increase shewn to every bund 
in columns of produce marked above A, B, and C,'that is, of the 
averages of customary limit,” private accomplishment,” and 
highest private reelings,” — susceptible of very great amelioration ; 
in chief maimer, 1st. By improving cocoons, effected by carefully 
selecting the cocoons *of best quality for propagating; and nice 
attention to cleanliness, and good feedings and 2ndly,— By encourag- 
ing the dexterity of the reelers; wdio, it must be obvious to all con- 
versant in this respect, have mudli in their power, and may return, 
in fact as little as they please even from the best cocoons ; and from 
such as are of indifferent quality, may effect a far more favourable 
produce than in usual course to be calculated. Indeed close atten- 
tion in these respects is tlie only effectual way of lightening the 
burden of reeling charges, as w'ill appear manifest thus : Supposing 
8 skeins, weighing 4 chittaks of silk, to be the customary rate of 
reeling, it is certain that if vZ skeins, weighing 6 chittaks of pre- 
cisely equal quality as the 4 chittaks, be instead thrown off hy the 
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mmc pariij from tlio same reels^ and within the same space of tme, 
as is frequently the case, a saving of 50 per cent of the whole ex- 
tent of charge is effected: or 10 skeins of 5 chittaks, 25 per cent 
and with a superior cocoon with equal reeling, it is of course to be 
presumed, tliat a less number will gv'e equal weight of silk, and this 
power seems to be no less understood by the rcelers of Italy, than 
in India, for Dandolo. remarks, '' It is a W'ell known fact, 
that of two spinners, spinning each lbs. of cocoons of the 

same quality one will extract constantly 8oz. of silk, whilst the 
other will only draw O Joz and perhaps still less. There are even spin- 
ners so ignorant (or rascally ?) that in giving constant jerks and strokes 
of the handle they destroy several layers of silk enveloping the 
cocoon ; others extract less silk, because the water is too hot in which 
they spin/' — Further, abstract contrivances, which every one using his 
own capital will endeavour to benefit by, may economize fuel, for in- 
stance to one third, or one fourth, of the quantity expended or, some 
t»0 to 75 per rent. * 

SUMMARY OF COST OF MULBERRY CULTVATION TO 



Renters of 
Lanu. 

Possessors of 
Lano. 

Mean. 

- 

First years. 

8a Rs. HO 

Sa Rs, 113 12 0 

Sa Rs. 12C 14 0 


1 

Subsequent. *) 




C Differ- 

[| 


iS 12 0 


< CDce Sa 

years, J 




t Rs. 75. 


Add,— for the purpose of equalising the extra 
outlay of the 1st year, alike benefiting, 
(in fact forming a part of) future years^ 
expense ; and supposing 8 years^ duration 
of the plant, though if taken care of it 
will last 30 or 40 years, — a due propor- 
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tioii of the “difference^' shewn in exten- 

tion ••• ••• ••• ••• ••• Sh« Its* 0 t) 0 

Also Chokedarce omitted above ,, 3 1^ 0 

„ 05 0 0 

Cocoons „ 185 0 0 

Reeling, >j 166 4 0 


Sicca Rupees. 356 4 0 



And or 

Produce. 

• 


Factory 

Of 80 Sh. 



Weight. 

Weight. 


Less Shukespearian. 

Ghyces. 10 8 G D 1 

M. 1 8 0 

o 

As per customary limit of 
rceliug that ought not by 
above •date to cost above 7 
Rupees G auuas per seer. 

Ditto-.diito. 8 9 5 7 3 

„ 1 18 0 

,.113 

Or per private accomplish* 
rnent, 6 Rupees 1 Anua per 
seer. 


and even at a much less rate may it be effected than is here 
stated, — as shewn by the concluding remark ufider “ Reeling 

head/' as well as by tlie columns A. 1). 0. in the Table produce. 

• • 

It may be further observed, that Sic capital required for em- 
barking ill an undertaking of this nature, is comparatively very 
trifling. Suppose, for instance, *an establishment of 10 Reels, and 
keeping them at work for about 263 days or something better than 
2-3ds of the year, that is, allowing for the suspended propagation 
of the worm, and impossibility of keeping cocoons during the 
rains. 

Actual block, exclusive of mulberry cultivation : that 
i», for buildiiig alone, Sa. Rs. 070 to 1300, say a 
mean of, 8a* Rs. 1,135 0 0 
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And advance of annual outlay for 263 days xIO 

Keels, 2,630 

—of which 171 as above, is about the 16 th part — 
therefore the proportion will be 15 times the amount 
of the following cultivation of mulberry i of sum- 
mary, 32 8x15=487 8 0 

Do. cocoons i of ditto,.. 46 4x16=693 12 0 
Heeling, something more than 
i of ditto 39 12x16=596 4 0 


1,777 8 0 


Sicca llupees, 2,912 8 0 

When there would be a return of iiiaunds S 4 I’ac- 
tory weight of silk which @ Sicca Kupees 9 per 
seer, is ... Sicca Eupees, 2,916 0 0 

or the original capital back, and henceforth of course providing its 
own outlay— the state of the undertaking, having the future prospect 
for remaining portipn of the year. 

Dr. — Mulberry cullivatiun remaining I to be paid 487 8 0 

Cocoon Do. i » 2,081 4 

Less proportion for Novr. bund unrealited 693 12 1,387 8 0 

Reeling, remaining proportion, 997 0 

Less as preceding, 412 4 584 12 0 

2,459 12 0 

Cr.— Block in building, .. — — — Sicca Ra. 1,135 0 0 

Do. Mulberry cultivation, 152 bcegabs,... 487 8 0 

Expectancy of ailk during the remainder of the year, 

M 8 @ 9 Ra. per aecr,^.. 2,880 0 0 

4,502 8 0 

This is of the Ist year, exclusive of the November, or most 
aboudant bund, and being also inclusive of block, the 2d and subse- 
quent years would of course be yet more favorable — and in estimate 
of 2d and subsequent years the expense and returns, say— 

Dr,— Mulberry cultivation. Sicca Bs... 975 0 0 

Cocoon cultivation 2,775 0 0 

Reeling 1,593 12 . 0 * 

■ . . 5,313 12 0 
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Cr.-— Maunds 21 aeers 28 Factory weight of silk 868 

seers^ @ 9 Ks. per seer Sicca Us... 7.812 0 0 

Or a pro6t of about 47 per cent on current transactions 

of the year with a free block 2,468 4 0 

The same being an average of seasons and buiids^ exclusive 
of the advantages resulting from improved cocoons, superior dexterity 
of reeling and reduction of expense. Mulberry and cocoon items 
being also, for the sake of even numbers and calculations, computed 
in excess of actual charge, and proceeds of Jooth chussc or waste (about 
8 maunds) thrown out to cover interest and other charges on cur- 
rent outlay. 

It is also to be considered that the buildings were fully covered 
the 1st year, *and which with 152 beegahs of Mulberry is standing 
block and upon the same rate of expenditure, with fairest probability 
of same expectations, may the undertaking be embracod in, to any 
extent. 

Perliaps the more correct way of shewing this statement would 
be thus 

Deduct the difference between the 1st portion of 
outlay Sicca Rs. 2,912 — 8, and its return 2,916 
equal Sicca Rs.... 3 8 0 

From the amount of 2d portion of outlay. ... 2^459 12 0 

2,456 12 0 

When again the return will be 2,880 0 0 

• 

Equal to a profit, over and above the* clearance of 

block, of. 423 13 0 

• 

.Being in the aggregate better than 50 per cent tlia 1st year, 
and as the actual advances for the 2d and subsequent years will not 
from the perpetuality of the returns, say every 4 months, exceed 
2,000 Bupees,— the profit will be equal to the enormous rate of 
250 per cent. 

(Signed) D. "W. H. Speed. 

Calcutta, 

30^/1 April, 1832. 
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jp. h^andji, 170 to\Ql of Fb/. VI. qf Tr^ of ^9* Hort> Soe, of India. 

Some Siikworm^s eggs, brouglit from Bengal by Monsr. 
Gaudicliaud in the Boniie^^ on her return from circumnavigat- 

iiig the world, were examined a few days ago by order of the 
minister of the marine, by Professer Andonin, in the presence of 
Monsr. Camille Beauvais and several persons interested in the 
result, and were found to be in a perfect state of preservation. 
It has hitherto been deemed extremely difficult, if not impossible, 
to bring silkworm^s eggs across the line, as they are generally 
hatched when brought into the temperature of 80^ of Reaumur, 
or 77*^ of Fahrenheit. The eggs in question were preserved, 
some ill alternate rolls of tinfoil and thick paper, others in a bottle. 
A very few eggs had been hatched, but they bore no proportion 
to the total iiumber.^^ 


The neeemiTi/ preparation of the Land for the cultivation of the 
Standard Mulberry Tree. 


If the ground be not level, it should be made so, to prevent an 
unequal distribution of w'ater during the monsoon. 

All trees or shrubs on the ground, should be cut down, or else 
planting within their shades must be avoided, as they not only impede 
the growth of the mulberry tree but also greatly diminish the quanti- 
ty of the leaves, and materially injure their Quality. 

In order to check the. growth of grass, which abstracts no small 
portion of the nouiisliment intended for the plant, the land should be 
well ploughed and harrowed twice ibefore planting. The •month of 
April is the best time to do this. * 

Tlie holes for receiving the trees should be made some time pre- 
viously to their being planted, for there is a very great advantage 
in having the ground well softened. These holes should not be less 
than two and a half feet square. The depth need not exceed 2 to 
2i feet, but less will do if the soil be not deep, as the root ofsthc 
mulberry grows horizontally and not downw^ards. 
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The advantages resulting from having tlic holes made sufficiently 
broad, are indeed very considerable, lor the tender roots when not 
meeting with the resistance of a close, hard earth, quickly extend and 
multiply, and thus a fine healthy tree is speedily produced, whereas 
when the earth around is hard, vegetation is greatly retarded, for the 
roots, by the resistance opposed to their extension, become cramped 
and weakened, for want of sufficient earth to nourish them. 

When a plant is observed to remain weak, and its growth ap- 
pears injured, it is advisable to root it up, and substitute another 
as great success cannot be expected in such cases ; but if the plant 
has not been a long time in the ground, cutting down near the 
roots may be tried, taking care, however, to dig and water the 
ground a few days previous to this operation. 

Manuring. 

Tlic manure is an object of great importance, and should be 
taken into immediate consideration in the Deccan, as that which 
is usually obtained in the villages and city, is not good. It is 
therefore advisable to prepare the manure on the premises in the 
following manner: — 

Dig a hole in the ground, and fill it with leaves, bones, the 
cuttings of leather, old chunam, and animal dung, and fill this 
hole with water two or three times, unless it is made during the 
monsoon, which is the best season for favoring decomposition. The 
mass should be occasionally stirred with a stick. 

The leaves and litter taken from tl^ Worms is an excellent 
manure. 

Hidges. 

• 

Should the land be without good hedges, they must be made, 
otherwise the cattle will destroy the young plants, as it is the 
custom of this country to suffer them to wander at large without 
any person in charge of them. In the hot season especially there 
is always a great number of these wandering cattle, which travel 
man^ miles from the city and villages, and commit devastation 
daring the night. 



The Standard Midherry Tree. 

Tliirt very valuable plant, if well cultivated, thrive? amazinsflj 
in the Deccan, as may be seen by the several plantations I have 
made at Poona, and from my statement in the Appendix. 

It requires indeed, that care be bestowed upon it principally 
in the proper preparation of nurseries, and close attention to it at 
the very commencement of its growth. 

For our object is not only to produce a large tree, but to 
make it a rich one, and by rearing it are the best system to 
obtain a supply of substantial leaves. 

There are several species of the millberry tree, the leaves of 
w'hich are more or less adopted for feeding the Silk 'Worm. Some 
of these kinds arc incapable of attaining the size and height of a 
large tree, others become too bushy, &c, 

1 shall notice some of those to which the preference is 

due. 

• 

The St. Helena species bears a fine united leaf, and in great 
quantity, of which the Worms are very fond. It is of much quicker 
growth than any other species, and agrees with every soil, though 
the black seems to be the one best adapted for it. It requires 
less water and digging than any other, but a peculiar management 
is required for its cultivation ; for if improperly reared, the plant 
becomes bushy, throwing out numerous twugs and small leaves, and 
also bearing abundantly of fruit, which is small, black, and very 
sweet. The plant is n^tflirally bushy, and requires (besides being 
pruned regularly like the other species) an additional pruning once 
or twice a year, but only to the extent of a few branches and twigs, 
and that after the third year of the ])lantation. 

The white Mulberry has a rather thick, but an excellent light 
and glossy green leaf, which can be kept for two days without be- 
coming dry or shrivelled. This species agrees best with either a 
red or whitish soil. It requires more irrigation and digging of the 
soil than the St. Helena, but still does not attain quick growth.* It 
bears a white small fruit. 
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TIio red has a large thick and glossy leaf^ and a black long 

fruit resembling a cock's comb. It grows tolerably well in any 

soil, but requires much waler and digging. It does not require so 
much pruning and thinning as the others. Its leaf is very good for 
the worms, but is not so fine as the others, and contains moro 
moisture. 

The Koifim Dopia Folia. — ^l^his species is a transmigration 
from tlic St. Helena.* I hale two trees of this interesting species in 
my establishment here. One of which changed the first year after 
planting, and the other in the second year. It bears a long fruit, 
and has a very good leaf resembling the red, but about half its size, 
and is si ill more glossy and tliick, witli a finer leaf. It grows to- 
lerably ^1 1. 

Th^coiniiioii country Shall" Toot has a long white fruit. 
AVitli plenty of water and digging, it grows tolerably. This sjiecics 

becomes a very large tree in any soil, and supplies a very great 

(juaniily of leaves. It is tlie only species that allliongh unpruued 
and unattended to, grows large and continues to furnisli leaves in 
abundance, but of cour.se requires a longer time. Its leaves are larg- 
er than those of any other species, and resemble the Fig loaf. They 
may be given for food the second day after being gathered, but the 
worms must be very well roared and licalthy to be able to cat llicin, 
as they are very coarse and hard. This is tlic principal objection to 
them. AA'hen the tree is old, the leaves become much smaller and 
better. • 

Dapootee Hopia Folia , — ^Tliis thrives better in red and wliitiali 
soil, but grows very slowly. I cannot roseimncnd its cultivation, 
as it is in many respects inconvenient and unprofitable. 

There arc several other kinds |fo8sessing large leaves, but most of 
them are ill adapted for the w^orms ; some never become large trees ; 
the leaf of others is found to contain a great quantity of moisture; 
some as soon as they ripen become immediately dry and black ; while 
others again become so as soon as they are gathered. 

The mulberry becomes a very large tree and lasts for a great 
many^ years. It may be propagated by seed, by slips and also 

10 
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from layers. The first is the best mode, for then the tree lasts a 
longer time, becomes larger, and yields more leaves. Tlie length of 
time (about two years) indeed, which it takes to come to maturity, 
when planted from seed, has been objected to. But in this, as 
in all similar cases, we should look to the great returns that will 
ultimately be obtained as a compensation for the delay. 

One great object I have in view is to induce the Natives to 
look to the future, to create in them an interest in the land, and 
to show of how much more value ground may become to them 
by being made a lasting and valuable plantation, descending to their 
families, than by being merely employed in a succession of crops 
of comparatively trilling value. 

The Mulberry Standard Tree does not require so ii4lllki water 
as is generally supposed, but may be successfully planted in the 
laud where there are no wells, and which are merely watered by 
a piickhal. In tliis case, the plantation should be made a little 
before the commencement of the monsoon. 

The growth of the tree will not be so rapid from this mode 
of Tratcring, but the dilTercnce will not be very great. I may ad- 
duce an instance in the trees that have been planted in the bazar 
and city of Foonah, and in the lines of the Bombay European 
regiment. 

> With regard to the period of watering, the following directions 
must be attended to : 

For the first two mouths after a mulberry has been trans- 
planted (in a black soil) it will be quite sufficient to water it 
once in 8 or 10 days. For the other months of its first year, 
once in 10 or 12 days, afterwards 12 to 14, and so on. 

A little practice soon teaches us by the appearance of the 
leaves when the plant requires irrigation. 

The nature of the sml will make some difierence. 

Watering by the puckhal, should not be sparingly performed, 
as is usually done, but copiously at every time. 
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It must here be remarked, that the growth of the tree does 
not depend entirely on the quantity of water and manure which 
may be given to it, but also on the oare wliich may be taken 
in digging the soil and keeping the earth around the plant loose 
and in good order. 

Should the monsoon, even, (os is sometimes the case in the 
Deccan) disappoint our hopes, the progress of a well cultivated 
mulberry tree, will not be retarded by this circumstance, nor the 
supply of leaves be materially diminished. 

The Mulberry bears fruit twice a year, in March and Novem- 
ber. That of the St. Helena tree I have sold in the bazar at 5 
and G pice the seer. I^or that of the red 8 pice can be obtained. 

The fruJl of the tree may always be turned to some advan- 
tage. Good vinegar can be made from it, and sold at a profit ; 
or during the hot weather very refreshing syrups and sherbets may 
be procured from it, 

"Wlien the leaves are ripe, the best plan would bo to gather 
them wdth scissors. To gather them by the hand requires extreme 
care, so as to avoid injuring the buds and bark. With the scissors 
the operation can be always safely performed and a little practice 
soon renders the method easy. 

In gathering, three or four leaves should always be left on 
the top of each branch. 

i’lants are subject 'to much injury during the digging of the 
soil, if this is carelessly done ; partioplar attention, therefore, 
ought to be paid at these times not to wound or otherwise injure 
the plant. ^ ^ 

1 come now to the very interesting subject of pruning. 

The treatment of the tree in its progress to maturity is not al- 
ways the same, but depends much on the growth and condition of 
each individual plant. If a plant be prosjKsrous from the commence- 
ment, it will not give much trouble in pruning. Some of tlie lowest 
braqphes in such cases only require to be cut. Vegetation in gene- 
ral proceeds upwards, but it sometimes happens that the strength of 
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titc tree is diverted to one or two of the lower brauches^ the upper 
remaiiiiiii' [>oor. In those instances, cut the former off close to the 
bud. Generally speaking, ibe upper leading branches should not be 
touched until the tree is one year old, when we begin to form the 
lateral branches. The first branches are formed by checking the growth 
in the leading ones, after cutting whicli the sap is diverted to the 
lateral branches, giving the tree a round lofty appearance. The side 
branches however would also grow long and straggling, and arc also 
cut at 18 to 20 inches from the stem, leaving the eyes or buds 
outside, so that the middle of the tree may remain clear. 

The interior of the tree should be cleared of all branches so 
that the sun and air may freely penetrate. In about 8 mouLlis^ 
time, it will be proper to cut the new shoots, and form the av;- 
cond hrmches. These should be left longer than the first; about 
two and a half feet will be the proper length. After about S 
months, the*iiew shoots are again cut still longer, say about »*> feet, 
and so are formed the third branches. In this manner we proceed, 
taking care that in cutting the buds arc all left onlsido, and llio 
interior of the t'*ee all cleared. A tree treated in this way soon 
accpiires a strong healtliy appearance and produces a quantify of 
leaves. 

I'rom tills method of pruning also an additional and great a(U 
vantage arises; steps are formed in ^tlie tree itself, and the labourers 
are enabled to climb into it for the purpose of picking the leaves, 
willioiit the necessity of using a ladder. 

AVhen a plant is observed to make no rapid progress, and tlie 
stem, though long, is deC^ient in size it will be necessary to cut the 
stem itself. Tliis sliould be done at that height from which it is 
intended the branches sliould jirocced, and we may thus expect new 
and strong shoots. 

There is no fixed lieiglit wliich the stem should be required to 
reach, bi^forc the division of the principal branches; but the most 
convenient height for their division will be at the distance of four 
feet from the ground. 

Tlie principal object in the treatment of the tree, and which 
must always be kept in view, is to form a large stem or trunk. AVo 
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must bear in mitid^ that ibe vegetation of ilic Mulberry in this cli- 
mate, is very rapid, and the nature of the tree inclines it to attain 

a great height in proportion to its thickness; consequently, we must 
rather endeavour to retard its juogress in height, than to allow it 
to proceed with the usual rapidity. In such a napid progress the 
stem acquires little strengtli, and we arc subjected, in order to re- 
medy this, to frequent cuttings of the branches, which entails labor 

and loss of time. 

It is necessary even, to be very cautious, in cutting tbo 

muHx'iP', especially w’hcn it is a young plant, as it is liable to bo 
jj^i/trislied. Pruning and thinning, arc no doubt, essentially ne- 
operations for improving the leaves, and increasing their 

but if these are unskilfully performed, a contrary effect is 

orodiicoil. 

Penod of gathenng the Leaves* 

U \hc fi'ic be of the St. Helena species, this may be done af- 

r, bn. :K>t before the fifth year. AVc may, indeed, when the tree is 

only four years old, begin to rear the worms on the leaves ])rocure(l 
by pruning; but those obtained in the preceding three years being 
so small in quantity should be sold, unless the plantation is so ex- 
tensive as to afford tlicin in sufficient quantity to render it worth 
while to commence rearing. The other species of mulberry require 
a delay of about two years more, and even then f do not think 
the same quantity of loaves can be expected as from the St. He- 
lena tree. 

No consideralion should induce us to ''attempt the making of 
silk before the tree has attained a proper age. *AVe only thus in- 
cur much inconvenience and lols. Of the truth of this I have 
had myself unfortunate experience, but niy case, (an extraordinary 
one,) required it. Every plant requires its own time to come to 
maturity, and I cannot possibly understand wliy the mulberry should 
be considered an exception to the rule. On this subject all rea- 
soning about climate is useless. The climate has its limits, and 
nat^.>re every where maintains her ow’n principles, an ignorance, or 
abuse of wliich is invaa’iably attended with evil consequences. The 
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caltivatioii of silk, like all husbandry, requires steadiness and per- 
severance in one object. 

In concluding therefore, this branch of my subject, 1 shall 
only add, that in the cultivation of the mulberry tree, it is clear- 
ly our interest to devote our whole attention, in the first instance, 
to the growth of the tree, and until it be fully grown little more 
should be attempted. 

Nursery by Slips. 

The ground is to be properly prepared, manured, and wa- 

tered. 

Select the cuttings from a good and thriving tree and while 

vegetating. Let the slips be neither too large nor too thin. The 

length of each cutting should be 7 inches. They should be cut 

at the top and the bottom horizontally, and not obliquely, (hit 
close to a bud and remove all the buds, with the exception of 
one above. 

If the cuttings are not planted during the monsoon, they 
must be put in water for one night previous to being planted. 

The slip is to be stuck into the ground two-thirds of its 
length, in a perpendicular, and not on oblique direction. The cut- 
tings must be planted separately, and not two or three together. 
Their distance from each other must not be less than 1^ feet. 
They are arranged in a straight line, leaving between the lines 
another 1 ^ feet of space for the convenience of weeding. Care must 
be taken to keep them clear of grass. 

If the slips are put down in the hot weather, (which ^can- 
not be recommended,) it will be necessary to cover them during 
the day with a grass chuppar, but at this period their growth 
will always be slow, even with frequent watering. 

At other seasons, provided the above directions are well at- 
tended to, a prosperous and quick growth of the plants may j 3 on- 
fidently be expected. 
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Of the St. Helena species of Mulberry (except wlien planted 
in the hot weather) every one of the cuttings will spread and 
come forward. Of the other kinds, but few cuttings are gener- 
ally found to succeed, and they require more frequent irrigation, 
for the propagation of these, therefore, recourse must be had to 
seed or grafting, or layers. In bending down to the ground 

branches for the purpose of layers, care must be taken that 

they be not broken and the bark all round is to be removed. 

Nursery by Seed* 

As soon as tlic fruit is ripe, it is to be collected and pla- 
ced in water mixed witli sand. In this it must be well rubbed 

by the hands in order to separate the seeds. The ripe and good 
seeds will soon fall to the bottom of the w^ater. The seeds must 
be treated thus two or three times till they are freely divided. 

They are then exposed to dry and preserved in a bottle, if not 

wanted for immediate use, but the sooner they are used the 
better. 

If the seeds arc sowm in the hot weatlier, they should be 
covered during the day, so as to protect them from the sun, or 
they may be sown in a sliady place in baskets. The night before 
sowing they should be soaked in water. 

The ground having been well ploughed and harrowed, and 

the earth perfectly pulverized, manure is to be laid on, and the 
seeds being sown, the earth is to be slightly turned over them. 
AVater should now be poured over the ground from a tin water- 
ing pot, or earthen vessel, but this must -be* done gently, other- 
wise the earth is liable to be washed away, and the seeds dis- 

arranged. In 8 or 10 days the# plants generally appear. 

fn about three months a second nursery sliould be formed, 
and the first plants transplanted at a distance of 16 inches from 
each other^ After 3 or 4 months, a third nursery should be 
made, and another transplanting at a distance of 24 inches effected. 

The Mulberry from seed, differs in the organization of the root, 
from' that produced by cuttings. The first has only one long root. 
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which requires to be cut off, verj little of it being left the second 
time after it is Iransplanted, so that hereafter regular roots may 
spread around it. 


Tfanftplaniiug, 

There arc two mctliods of transplanting, one wlien tlie‘ plant 
is taken up with the earth around it ; the other when it is re- 
moved with its roots bare. The last is the plan followed in 
Europe, where the young mulberry is removed in this way, when 
abqpt three years old, from the vivajo'' or second nursery, to 
the fields. 

I tried this method at tlic commencement of my proceedings 
in this Country, but without success, owing to the bad manage- 
ment of the Natives. For though I contrived a small implement 
for burying the roots without injury, yet these were always found 
to be cut, and materially injured. I have since therefore generally 
adhered to the mode of removing with a quantity of earth. This 
T do when the plant is from three to four months old, and I 
have found it answers perfectly well. 

The other system however is deserving of careful trial, as it 
is OTIC well adapted for this Country. It is iii the first instance, 
more economical, because the plants could be left for two years 
planted close in a second nursery, and as less ground would thus 
be occupied, the irrigation would not be so expensive, the pro- 
prietor also could for these two years, use ^for other purposes, the 
land destined to receive the trees. 

Hereafter too I trust when the Natives begin to devote 
themselves to the cultivation of J:he mulberry, they will soon 
acquire sufficient practice for performing the operation of removal, 
without injury to the roots. 

^1y own experiments, I must add, were in the first instance 
unfortunate, principally on account of my being very harried, 
and having to transplant a great number of trees at once, and 
to employ people who were quite unacquainted with the jarodfess. 
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I have again in this year tried with a small quantity of trees 
and have succeeded well. The trees so transplanted arc thriving 
' exceedingly W'cll. 

The oj)cra<iou of transplanting would be better effected in 
the arternoun, so that the young plants would not be injured by 
the strong lieat of the sun. If it is done in the monsoon^ care 
must be iaken tliat the holes made for receiving the young trees 
do not contain watery and are not too dninp. Jf this is the case, 
the plant suffers ; as the earth with which the holes arc tilled up, 
instead of being loose and soft, becomes hard and impenetrable. 

The manure should he examined before it is npjdied to the 
young mulberry after transplanting and it should be j)roperly ma- 
tured. IVansjdantiiig is an operation requiring all the attention that can 
possibly be given to it, as on its being properly performed, the 
prosperous grouth of the tree very much depends. 

The best seasons for transplanting arc the beginning of Sep. 
leinber aiul May. 

Tran^plauthtg vuth Earth, * 

111 traiisplaniiiig, the mulberry proceeding from slips should 
not be removed till it is three or four months old. It should 
be taken from the ground with soil not less than 13 iricheR in 
depth. While placing it carefully in the hole prepared for it, 
the earth must be so far removed as to discover the roots. Of 
these all at the bottom are to be left, and their extremities only 
cut horizontally, and nol 'obliquely : all the others above arc to be 
taken away, being cut close to the stem. » 

After three months the ground will have to be dug, and a 
similiyp cutting again performed upon such roots as shall be found 
to have spread. 

By cutting the roots in this way, several advantages are ob- 
tained. The tree becomes stronger, and has a finer and more 
Teg[ular appearance. The roots being all below are not liable to 
be ipjated by the plough, or by the heat of tho bud, during the 
hot season. 
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The holes maile for receiving the young plantsi must be 

filled up wi(h cartli taken from the surface of the ground^ and 
not with that taken from the holes themselves. 

In irrigating^ after transplanting, care must be taken, that 
tlic earth around the plant is not pressed with the feet. It 

should, on the contrary, be left loose, and there is no disadvan- 
tage in a considerable absorption of water. 

The young trees should be planted at the distance of not 
less than 20 feet from each other. An opportunity is thus afforded 
of sowing grain, or planting vegetables in the intervals between 
the trees, but this should never be done till the trees them- 
selves have reached the age of three years. 

Transplanting without Earth. 

In this operation, tlie holes made for the reception of the trees, 

should have additional cliannels leading from the main body of 

the roots to receive the long arms, as it is very important to 
place them properly so as to avoid cramping. — The extremities 
of the roots arc to be cut as before described, and only one 
circle of tliem left below. 

1. As some hours are required, transplanting one tree, care 
should be taken to protect in some w^ay these roots which lie already 
exposed to the heat of the sun, cither by covering with earth or 
cloth. 

2. If any root has been injured, it should be removed, or 
it becomes rotten. The roots should be carefully divided and put 
straight according to th^ direction of each, and in filling in the 
earth, care must be taken not to disarrange them. 

8. Except in the hot season; the trees dug up with the roots 
can be conveyed 5 and 6 days' journey, but they require fo be 
packed up properly with grass, and refreshed on the way with 
sprinklings of water. 

Hedges of Mulberries^ 

If these are properly cultivated, a great quantity of leaves 
for the young \YoTins may be obtained from them. From * one 
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hedge of the St. Helena species SOQ feet long, and only a year 
planted, 1 obtajbtied at one gathering, one hundred imd fifty Fucci^ 
Seers of leaves, and next year 1 expect a deal more from it. 

¥(Xf the purpose of making hedges, a trench should be dug 
two feet broad, and as many deep. In this manure and water 
should be first put, and then tlie slips arc to be planted in it, 
at one foot distance from each other. AYlien these arrive at about 
twelve feet high, they arc to be cut at two feet distance from 

the ground. After six months they must be cut again at the 

same lieight. 

Leaves from these hedges, are to be gathered in the same 
way as tliose from the tree, and tlicy should be pruned twice a 
year, in March’ and August. 

Tie Rearing oj Silk irorms. 

This wonderful insect, thrives remarkably well in tlie Deccan. 
The eggs from which it proceeds, are liere hatched all the year 
round by the lieat of tlie climate alone, wiilrout (us in other 
countries), tlie necessity of artificial means. Tlie regular time re- 
quired for hutching is 9 days, except in the cold and hot 
w(?ather, when it generally takes 12 or 15 days. 

The only proper food of the silk worm is the leaf of the 

mulberry. 

From the middle -of June to about the mi,ddle of October, 

the W'orms may be kept in rooms with all the wjndotivs and doors 
open, and during that period they thrive capitally. 

From the middle of October until the beginning of Novem- 
ber, iLhe weather is generally too hot for them, and from 11 to 
4 o’clock in the afternoon, the place in which they are then kept 
should be closed, and in some mornings at the end of the same 
month likewise, wlien it is oold. In the greater part of Novem- 
ber the weather generally agrees with them; but from about the 
end^ of November or commencement of December, to about the 
middle of February, the prevailing cold affects them. At this time 
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therefore it will be necessary to light hres from 10 o'clock at night 
till 0 next morning, when the rooms may be opened. At this 
l)eriod, as well as in a part of October and November, the pro- 
gress of tlie w'orms is but slow ; they take a longer time to spin, 
and they do not form very good cocoons. It might be easy to 
obviate tliis, by keeping up Large and regular fires, which 1 have never 
here tried, as is done in Kurope; but as we have abundant time 
during the other seasons of the year, it is not necessary to rear 
worms in the hoi *and cold season, nor would it be proper to 
gather the leaves frequently in the hot, and worse still daring 
the cold weather, as it might be fatal to the tree. 

From the middle of February to the end of March, the worms 
can be reared with toleraljle success. From April to about the 
middle of June, unless gn*at precautions are taken, the great heat 
kills the worms. They arc all of them most liable to perish 
during the period of hatching. If they survive over tliat, we may 
hope to save most of tlicm. The greatest care is necessary, es- 
pecially at ilie first and last stage of their growtli. 

Tlie followijig is ilic method I have generally followed in ma- 
naging them during the hot season. 

I keep tlic baskets containing the worms in the. lowest divi- 
sions of the frames. I place beneath, earthen pots filled with water, 
and once a day, at 12 o’clock, I also throw water all round the frames. 
During the heat of the day, T keep all tlie windows and doors 
shut, and open the whole of them as sodn- as the heat declines. 
By these means I arn aWc to keep the temperature at from S5 to 
92 degrees. This very extraordinary year (1837) on account of 
the heat, cold and rain, I have been^ unable to equalize the temperature 
so much. For some days the thermometer in the rooms rose to 
98, and this was attended mdtli a loss of about 15 per cent, 
of the worms. The survivors made but small cocoons. 

1 should think, that the system followed in Bengal, of keep- 
ing the worms in double baskets, in the hot season, the outside 
baskets being always kept w^et with water, would answer better than 
mine, aud 1 regret not having made the experiment. The temperature 
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most suitable for the worms is that of 75 degrees of Fahrenheit, 
but less, or an addition of a few degrees, makes very little 
alteration in their health, and this is generally the temperature in 
the monsoon. 

When the worms arc young, they should be kept warmer than 
when they grow older. 

Persons intending lo rear w’orms, should commence by calculat- 
ing the quantity of leaves they can obtain, in order to ascertain 
the number of eggs that may be rc(|uire.il. They must boar in 
mind tliat it is far better to be deficient in worms than in their 
supply of leaves, for it is not only the quantity of these, but 
likewise their quality that must be attended to, if the insects arc 
not provided regularly with tlic necessary quantity of projra food, 
the cocoons produced by them will be very poor ; consequently, 
double the quantity of them would be required to furnish the usual 
proportion of silk. Moreover, a greater number of people arc re- 
quired <0 attend the worms, and (inally, wo may be compelled, for 
want of leaves, to destroy many, or oven the whole, of the 

insects. 

Method of Rearing the Worms, 

"J'lic paper or doth containing the eggs, is put into baskets, 
and these arc placed iji a frumc-woik fitted up iii the room de- 
signed for the rearing, (vide Appendix}.— As soon as the eggs 
are hatched, tender leaves are placed over tlic young worms, upon 
which they are immcdialely seen to climb. Particular attention is 
requisite in doing this. The leaves should^ not be applied until it 
is perceived that all the eggs are hatched, (or the greater part of 

them,) as they generally are on the same day. 

The worms are next removed with the leaves into a second 
small basket, w'hich is to be lined with paper. 

Too many worms must not be suffered to climb upon the 
leaves, and very great care should be taken to remove them in 

time, as this is a most important object to prevent their beiug 

crowclcd. 
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The worms removed in the afternoon are not to be mixed with 
those of the morning, for though there be only an interval of a 
few hours, much difference is observed in the growth of different sets. 


The meals for the worms arc to be regulated as follows: 


For the hot eeaaon. 

1 St stage, m » m .*• ••• 

llcmaining stages, 

Daring oilier season. 

1 st stage, ••• ••• 

2nd do 

3rd and Itli do 


To be fed. 

6 times in 24 hours. 

5 do. do. 

To be fed. 

6 times in 24 hours. 

5 do. do. 

4 do. do. 


To be fed day and night, every four, five and six hours 

regularly. 

Ill the first stage, tender leaves finely chojiped, should be 
selected ; as the worms advance, the chopping may be dispensed 
with, and the leaves cut with a knife ; and at the la.4 stage, 

they may be given entire. 

If any of the worms are observed to have a greater appetite 
than otliers, their supply of food should be proportionally increased. 

The worms are liable to sickness or change of skin. Some 

arc sick three, and others four times during their life, and remain 

so for about one and a half to three days. At this period they 
should not be fed. Commencement of their sickness is easily 
known by the following symptoms. Tliry * turn yellow', many of 
them remain under the Jeaves, others continue motionless, with 
their heads elevated, and some crawl from the centre of the basket 
to its edges. When they are recovering, it is observable by their 
becoming wdiitish and in motion. • 

As the worms never cat all the leaves provided for them, a 
portion of these remain with their litter, and as it would be in- 
jurious to the worm to allow it to continue in an uncleanly 
state, it becomes necessary to remove the insects every four days 
into dean baskets. This is alw'ays done by putting leaves upon 
them. 
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It is a matter of the greatest consequence to give the worms ex- 
tensive room for their growth. As they increase in size, therefore, 
the number in each basket must be reduced. The contents of two 
baskets must after a time be distributed into three, then four, and so on, 
especially after tlie 4th stage, wdien they very rapidly attain their 
largest size, and it is also at this time tliat they require the greatest 
quantity of leaves. They ought never to be removed when sick. 

The care of feeding tlic worms should always be entrusted to 
one and the same person, the duty being a most important one. Fntc- 
ticc soon teaches the proper method of distributing the leaves, on 
which a great deal depends. Tlie unpractised are apt to distribute 
the leaves unequally ; giving to some too many, and too little or 
nothing to otliers. If too much be given, there is a waste of leaves ; 
and by giving lo»s than the necessary quantify, the worm suffers ; 
hence tlm worms advance unequally in their growth and one of our 
great objects is thereby defeated, which is to have all the worms pass 
through the various stages of their existence together. 

The leaves, except in the hot season, should not bo given 
during the day, immediately after being gathered,” but kept for a 
few hours. They ought then to be separated, and the tender given 
to the young worms ; the hard to the more advanced, and the 
hardest and from the older trees, to those in the last stage of 
their growtli. 

Great care ought also to be taken of the leaves that af6 
gathered, especially those, iu the afternoon, for use during the night. 
They should be so kept as to prevent any fermentation occurring 
by their being heaped together, which wo^3 materially injure the 
insects. They should also be kept from exposure to the wind, 
lest they become too dry. 

They may be placed in baskets, but not sulgeot to pressure ; 
or they may be kept in clean ground, all damp being avoided. 
Wet leavea ought never to be given to the worms. During the 
raitis they must be dried before being used, by partial exposure 
to the wind. Even if they should not become dry before the 
time* for dbtribating arrives, it is better to wait some hours for 



88 


their proper drying; for to give them in a wet state would in- 
fallibly injure the liealtli of the w^orm. Except in extraordinary 
monsoons^ little delay is likely to occur in the Deccan from this 
cause, as there are always intervals of fine weathers when the leaves 
can be gathered dry. At this time if requisite, they can even 
be collected a day before they arc w'anted. 

There is a variety in the c(dor of the cocoons spun by the 
worms. Some spin a white cocoon, others a yellow, and others 
a sulphur or green one. 

The time they occupy in coming to maturity for spinning 
also varies. Some commence spinning in 21 days, others in 29, 
others again in (15. According as these discrepancies are ascertain- 
ed, the worms should he separated, and kept in dittorent baskets. 

The silk worm takes a few more days to spin during the cold 
and hot seasons, than it does in the temperate ; nor is it then 
so strong cither in constitution or appetite. 

There is a difference observable in the constitution of the 
worms, according as the color of their cocoons varies. 

Tt is only about a year and a half since I commenced rear- 
ing those that spin tlie wdiite and yellow througliout their four 
stages. They cat more than the one making the sulphur cocoon, 
but there is a saving on the other hand in the quantity of food 
tfiey consume, from tlic circumstance of their continuing about 
three days sick, whereas the latter is only, about one and a half. 

The wdiite is very delicate and requires much attention. At 
the commencement' of my operations 1 could only procure small 
and poor cocoons from them, and their eggs required a long time 
for hatching, and then not altogether, but they have since gradually 
improved. 1 attribute this improvement to the great care that has 
been bestowed upon them, as well as to the worms becoming better 
acclimated. I confidently expect a still farther improvement. 

The worm from which a yellow cocoon is spun, is also 
delicate, but not to such a degree as the above species. I^bad 
similar trouble with this worm at the beginningi but the improve- 



89 

ment in the size and quality of its cocoons has been latterly very 
« considerable. 

The worm spinning a cocoon of a greenish color is more 
hardy than the others. It is better able to withstand changes of 
heat and cold. Its eggs are also more regularly hatched. 

Tlirougliout the year they come to maturity in 9^ 12^ and 15 
days, and unless there is neglect, we may be certain of having 
good Cocoons from them. 

The three species of worms here noticed are, as to external 
appearance, little distinguishable from each other ; but close obser- 
vation will detect a difference. 

When the worm is ready for spinning, it is seen to change 
its color and* become yellow and iransjiarent. It refuses all food, 
elevates its head, and keeps continually moving its body, as if 
uneasy. 

This change takes place at night, and generally continues 
from 12 o^clock till 10 the next morning. This is not always 
the case, however, for in the cold and hot seascfti they may be 
seen to begin to turn yellow and increase in color throughout the 
day. 

Before they begin to spin it will be necessary to make some 
preparation fur tbeir conducting the process with ease to them- 
selves. The assistance to be given to them is this. Cut small flexible 
slips from the bushes qr trees, and tic them up into small bundles 
not too thick or broad, and hollow. These as soon as the worms 
are ready for spinning, are placed within Shb circumference, and in 
the middle of the baskets, so that the worm may easily creep into 
them and commence its labors; tfie majority will do tlijs of their 
own accord, others require to be lifted and placed within the 
bundles. 

In India the practice is to lift each worm separately, and place 
it in a basket having its divisions, wherein the spinning is to pro- 
ceed. This practice has several very great objections. It is very 
tediAis and expensive, requiring the assistance of many persons in 

12 
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lifting so manv worms, besides the cost of the requisite number of 
baskets, and tlic space they necessarily occupy. 

The operation also takes so much time, that before all the 
worms can be collected and arranged, part of them lose their 
strength, and form small cocoons, and some form none at all, 
and this may be attributed also to want of care and skill hi selecting 
worms that are not yet ready for spinning. Therefore, the best and in- 
deed only plan, that should be followed, is the European method of 
bundles, which is both very economical and convenient ; but to do that, 
it is absolutely necessary that the worms should be properly reared, in 
order, that they may be all equally prepared for spinning. This process 
indeed ought to be in progres.s among the whole in two days or early on 
the third, and not be going on for six, eight and ten days ''and more) ns 
is not unfrequcntly observed in India. 

It is also requisite to guard the worms against exlcrnal injuries by 
giving them in charge of a person early every morning, whose duty 
should be to fill up the stones or coondies of the frames with 
water, for if this is neglected tlic worms will be destroyed the 
ants, as they arc found in great quantity. For their greater pre- 
servation, ashes should be spread around the coondic's. The 
worms are also liable to be destroyed by rats. Every strong narcotic 
odour, particularly the smell of tobacco, is very likely to prove 
injurious to them. No smoking therefore should ever be allowed 
among the Natives’ as.*5istants in the rooms where they are kept. 

They arc very sensitive to the changes in the weather. It 
might hence be advisable to endeavour to keep them, as much as 
possible, in a regulated temperature, which should be preserved 
always the same. It \iill be necessary however, to take such care 
on this point, as always to open or slmt the door and windows, 
according as they become exposed to the sun, or a cold breeze, 
or may require, on the other hand, more air. This, when it is 
not too cold or hot, must be allowed, and wlien the insect has 
begun to spin and cover itself up, a greater supply of fresh air 
is beneficial. 
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During the six years tliat I liavc reared worms in Poonah, they 
never once had a disease. 

I eonelude this subject by sfrongly recommending great cleanli- 
ness to be observed in the treatment of the worms, as alsOj^ in 
the place where they are kept, wliich ought to be freely ventilated 
in order to remove all bad smells which cannot fail to be hurtful 
to so delicate an insect. 

Cvcoons. 

The Cocoon is a species of kernel or nut formed by the worm. 

Upon every basket in which worms arc spinning, a piece of 

paper should be placed witli a memorandum of the day when the 
process of forming the cocoons coiurncncedt Wc thus know w'heu 
to remove tbe cocoonSi as this should be done on the fifth 

day. On tlie third day generally, sometimes on the fourth, the 
insect has accomplished its labor and passes into the state of 
chrysalis. 

The cocoons of different colours must, under every circum- 
stance, whether intended for breeding or winding, separated and 
kept a part, from each oilier. 

When selecting cocoons, to obtain w^orms for producing eggs, 
the largest and hardest should be chosen. 

The Cocoons contain cither male or female moths. Tlie former 
arc distinguished by being smaller than the others, more pointed 

at one or both ends, and depressed in the centre, and the latter 

are generally more round and lull, and without ring or depression 
in the middle. 

It is necessary to have an equal proportion of male and female 
moths^ 

On the 9th, 12th and 15th day, according fo the season, and 
as 1 have already mentioned when treating of the hatching of the eggs, 
after the worm has begun to spin, the cocoon is pierced, and 
the moth issued. 

^The male moth is easily distinguished from the female. The 
first is smaller, and it is continually in motion, the last is largcif 
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Ilian tlie male, and moves very little and slowly. The two sexes must 
be put a part for a few hours, and afterwards one of each sex 

should be placed together for C hours, when they are to be separated, 
and the female placed upon paper or cloth. Although they liave 
wings, these butterflies do not fl\*. In the afternoon of the same 
day and during the niglit, all the eggs w'ill be laid. 

From July to October we can calculate on 180 to 280 eggs 
from each moth. In the hot and cold weather, if proper precau- 
tions be not taken, about half of tliis quantity only will be 

produced. 

Tliis quantity, I have no doubt, of being by and by able 

further to increase. At the commencement of my labors I was 
unable to produce one half of the above quantity. In Europe 
they get from 230 to 400. 

The moth requires no food. 

After copulation, the males may be thrown away, except when 
the number of females liappcns to be in excess, as this is the 
case sometimes. When this takes place, the best males should be 
selected to make up tlic necessary quantity, and separated one 
hour earlier, than the others, from the first set of females to which 
they have been attached, and then applied to the second set. 

Every endeavour must be made to keep the eggs in as tem- 
perate a place as possible. 

It requires at present about 22,000 to 24,000 eggs to form 
one tola weight, or «12 Poona inassah, of the abovemeiitioned 
species. As we improve, of course the eggs will become a little 
larger and will require less to form the tola, but the difference 
will not be great. < 

The insect contained in those cocoons, from which we intend 
to wind silk, must be destroyed before it makes its exit. If this 
be not done, the aperture left by it as issues forth, spoils the cocoon 
for our purpose, for as soon as these arc placed in water, they sink 
to the bottom of the pan, from fluid being admitted, and the^ tex- 
ture of the Cocoon is injured. 
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There are three plans of destroying the insect, while in the 
cocoon. The first is by exposure to the heat of the sun, the second 
by baking them, and the third by steaming them. 

In the first method the cocoons arc to be exposed to the sun 
for one or three days, according to the season. This system cannot 
be always followed during the monsoon on account of the rain, and 
from the days being cloudy. It is also liable to tlic objection, that 
the yellow and sulphur or green cocoon from such exposure loses 
its color, becomes pale, and the silk wound from it, is not so glossy. 

The second is a more speedy one, and to which I give the 
preference, but it has also two objections : the first, from the co- 
coon becoming too much baked, the fibres of the silk are burnt, 
and in winding, the threads break, there is great waste and the silk 
comes oft’ imperfect. And secondly, if it is insufficiently baked the 
moth is not destroyed and still makes its exit. 

This operation can be done in an oven or by a trench in the 
ground two feet deep, and of an extent depending upon the scale 
of operations. Tlie trench should be built up with pukkali bricks 
and chuiiam. 

A fire should then be made in it which must be carefully at- 
tended to and kept burning gently. Over the trench should be 
stretched a kumblce, in which the cocoons are deposited in close 
and regular order, care being taken not to huddle them together 
in a mass. 

The heat must be well regulated and J^e cocoons turned from 
time to time. In about an hour and a half the insect is suffo- 
cated. Two pukka seers of coal are sufficient to bake 8,000 cocoons. 

JTlie process of destroying the insect by steam, is a certain 
one and effected in about one hour, but in employing it, we should 
take great care before doing it, that the cocoons have no leaves 
or dirt attached to them. One cocoon in a dirty or unclean stale 
will always injure any others in contact with it. Great attention 
is also required in placing them upon the frames that the baskets 
or * whatever may be used, be perfectly ckan, to prevent their 
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taken wet from the steam. 

The color how'cver and gloss of the silk from such process, 
is rather inferior to that produced from the cocoons that are 
baked. 

Whatever method may be adopted with the cocoons, it is 
requisite to pay attention that the damaged ones be prevented 
from mixing with the otliers in the process, and for the first 
few days, that too many be not placed together, but filled up 
not higher than 2 or 3 inches, and be in a place to have free 
ventilation. They should be turned 3 times a day. As they be- 
come gradually more dry, the pile may be raised, and the process of 
turning limited to twice a day in the first instance, then once, 
and finally omitted. 

The weight of my best sulphur and yellow cocoons, five days 
after the worm has begun to spin, and before being baked, has 
been, for 5000 cocoons, pukha seers (of 80 rupees each) 5 to 
Vrom one inaund there should be produced more than three seers and 
a half of fine silk, with such cocoons. 

iVind'tng Ratv Silk, 

Experience has already showm that the Natives of this country 
are, from their habits and dispositions, particularly qualified for 
the work of w'inding silk, although so trifling a quantity has as 
yet been produced in the Deccan that they have not had suffici- 
ent practice, which is the piiiicipal requisite for performing this 
operation. 

The first thing to be attended to previous to beginning to work, 
should be to get good and dry fire-wood, so as to facilitate «your 
having the water in the copper-boiler always at the same degree 
of heat, which is a very great object, as contributing to produce 
good silk and preventing an extraordinary w'aste of cocoons. 

The quality of the water to be used in winding from the cocoons 
is also an important matter. The lighter the water the better. It 
should be kept in an earthen jar with some small t^und river stones 
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and a few cuttings of vines, and exposed to the sun for two days 
before being used. ^ ' 

In about 5 to 8 days after the motb has b^n destroyed 
you may commence winding the silk. It should not be done 
earlier, as the cocoons being too fresh, the winding would not 
proceed well, neither should it be delayed too long, for then 
the fibres are liable to become too brittle. 

In the' first place the cocoons are divid'd into ditferent 
assortments, accoiding to their qualities. 

1st. Those of the best qualities. 

2nd. Of a middling quality. 

•Ird. Of a bad. 

4th. Of very bad and damaged. 

5tli. Of the double, (hat is to say, such as have been spun 
by two worms and which contain two moths. These arc very 

easily distinguished. 

Before commencing reeling a preliminary operation also has to 
he performed in regard to the 1st, 2nd, and 3rd qualities, which 
is, to t«kc off the floss or the first skin covering the outside 
of the cocoons. 

In winding the cocoons, lho.5e of the worst rpialities may 

be used first, as the best can remain longer without injury, even 

more than 40 days, except those of while colour whicli if kept too 
long causc-^ the silk to lose its whiteness they should therefore 

be wound early. 

Although the thread of wound silk aplicars so fine, it is not 
a einffle^ but in reality consists of several fibres, as the single 
fibre would never be strong cnotigh for any purpose. 

The smallest number of cocoons that can be used together 
in winding, in order that their united fibres may form one 
thread, is thrte. The greater the number of fibres joined to- 
gether, the more coarse will tlie silk become. 

It must be observed, that the fibre of the cocoon, as it 
appfoaches to an end, becomes finer when two of them can be 



96 


considered only as equal to one fresh^ therefore the person wind- 
ing must be particularly attentive to adding a greater number of 
new or old cocoons^ and calculate according as he finds it neces- 
sary. Practice in this, (which is a point of great importance) as 
indeed throughout the whole process, rau alone point out the 
proper way. 

The requisites for producing perfect silk and the attention 
required towards it, are the following;^ 

let. To have good cocoons. 

2d. To brush them properly. 

8d. To preserve the water always at the same temparature about 
15 d<*grees below boiling heat, a greater or less degree to depend on 
(pialily of the cocoons, for the harder the cocoons are, the hotter 
must the water be to dissolve the glutinous matter that exists in 
them. 

4 th. To have clean, pure and light w^ater. 

5th. To keep the reel performing its revolutions regularly, and 
not atone time with a quick, and another with a slow motion. 

6th. The silk to be cleared properly from nibs and uneven 
threads ; and finally and most essentially, to have an attentive person 
to wind. 

The characterestics of perfect silk are evenness of thread, cleanli- 
ness or frecness from nibs &c. ’purity of colour, glossiness, softness, 
and being well twisted. 

About 250 cocoons'^ may be put in the pan wlien the w^afer is 
at the proper heat ; according to the quantity of fibres the silk is to 
be wound of whether fine or coarse and the ability of the reeler to do 
it quickly or slowly, as the cocoon must not be kept long under the 
process. 

After the cocoons have been brushed, to loosen the fibres, 
they should be kept always close to the reeler, on his own side of the 
copper-boiler, and those that are at w^ork should be kept separately, so 
that he may be able exactly to distinguish the number going on. 
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When the tliread breaks, the reel should be stopped and the 
extremities of the thread joined, not with a knot but by twisting them 
a little with the fresh ones, as I do. If a person is at first un- 
successful (although it is not a difiicult thing) let him place it 
under the skein to winch it belongs. 

The roeler must refrain from contracting the habit fo whicii 
many are liable, of twisting in his Imnds the fibres when fresli co- 
coons are required to be added, as it would bo was(i»)g silk. 

He must not neglect to make as many crosses as he can, the 
number of wliich, more or less depends on the qaiilily C)f tlie cocoons 
and to see it going on, as sometimes it slips, and in that case he 
must stop the reel and put them again in order. 

Every time that the cocoons placed in the pan have been reeled, 
the silk should be cleaned of its nibs &c. and the hoy should 
take out all the grubs remaining in it and sec tlic lire jnoperly 
ligliled. 

At 12 o’clock the w'ater remaining in the pan is thrown 

away, and replaced with fresh W'atcr for the afternoon. 

■ 

The reeler should from time to time sprinkle cold water over 
the iron holes through which the thread passes, from a basin that 
he should have close to him. 

During the days of heavy rain it will be best to discontinue 
(be winding of silk, wdiich is then liable to suffer in its glossiness 
and colour. The rains in the Dcccaii arc however rarely so heavy 
throughout the whole day, or the atmosphere so close as to cause 
much interruption. ^ 

The Italian machine (which I use) requires two persons. One 
at the pan, and the other (a boy» or woman) lo turn the handle 
of tliu reel. It requires two reels, one of which may thus be re- 
moved at 12 o’clock along with the silk reded in (he forenoon, 
while the other is placed for the afternoon. In this manner the 
silk dries better, and we have also tlie opportunity of examining 
the first more at leisure and of removing all impurities. 

^The white silk is the finest and best, next the ycllow’, and 
then the sulphur. 
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As regards the quantity of silk tliat can be reeled in a day, I 
have liad a native man wind one pukka seer of silk of cocoons 
in 3 days, and a woman in two. 1 prefer the women and would 
recommend them, for although there can be no doubt that a man 
could do as mucli as the otlicr, yet, the women require less wages 
and are otherwise less expensive. 

Tlie length of the skein adapted for Europe is 3C inches ; for 
this country it varies. 

The quantity of firewood consumed in a day, in a furnace, is 
about 3 5 seers. The quantity however depends, in a great measure, 
on the furnace being properly built. 

The best result i have as yet obtained from tlie cocoons, has 
been a con. 5 uinptiou of 9,210, 10,080, 3 0,.'i00, to 11,000 for one 
juikka stM'r of line silk. 
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Of (lie size and quantify of Leaves of a Plant mI ion of AEulbcrry Standard 
Trees, of the n^c of 20 months, of the St. liehMia speeics ; proceeding 
from cuttings jilaiitcd in black soil at the distance of 10 feet apart, at 
Clare Bagh, as per certificate to the J*rinci|)al Collector of Poona, accord- 
ing to which it will also appear, that tlie Leaves were gathered when some 
had fallen off the Trees, and many of those reinniiiing had become dry. 
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Wili»tv3pd by. 


I Messrs. It, roUNmid, 11 . Itudd, 
J M. Hrownei nad McIntyre. 
iia'rr>o. Hecdaslicw, mid Ibii'cewa 
Ga/Hnali Krnniins. 
Sii]i(>riiiten(lent Mr. Itroxine. 

( K.issreiuith SiMtnlinr, & Unj^rrwa 
(iu/!iiuilk Hriinuns. 

(.'hcnnn'^i’C Halliil.ar Bniiiuii. 


LSImniroM Oi»\vna, Hrrk, scat hj 
I tlic rnnci])iil o'ollci-tDrr 


I Knsacenath Soonhar. and Ba- 
f geuwa Gazanah Urumina. 


Or an average, of 15^',; pucca Bcerii 
forcJirh Tree. 


♦ TRe two Trees that on the 23rd of Septrniljer, were plucked and pruned, laid on the 25th Octo- 
ber, again fresh Leaves and Brandies. They iiad nut been M atcred, ncitiier did rain fall after the 4th 
October. 

(Signed) 11. Renn, Supt. Police Corps, 
M. Buowke, Supt. Bazar. 

In Poonali there are some Trees of the “ Shah” species, for the Leaves of which three times a year 
1 should he happy to pay 7, 10, 12, and 15 Rupees cadi per anuum. 

Note — ” At the end of the sixth spring 1000 Mulberry Trees will on an average yield each 12 
pounds of Leaves.”— Dandoio, jiage 35«3. 

•' It is considered that a well cultivaUjd Mulberry Tree should yield in each season about thirty 
*' podhds of good leaves. It is not uncommon in the South nf France to set large Trees which will 
** furnish five limes this quantity .’—Luirf/icr’# CyclopadiO, Tret^tise.on Silk manufacture; page 103. 
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STATEMENT OF TWO EXPERIMENTS OF COCOONS MADE AT KOTROOR 
UAOlf, AS PER CERTIFICATES SENT TO TUB PRINCIPAL 
COLLECTOR OF POONAH. 


One of sulphur or greenish Cocoon -wound Silk, the con- 
suinptioji of Cocoons luiving been 10,080 for one pucka seer 
of Silk. (./) 

P 00 no It f Horfl Sepie?nl/er 1837. 


r 


\Viiness(‘(l hy 


Messrs. 


II. RUDD, Lieut. 

Snpt, Police Corps, • 
M. BROWNE, 
h^pl. Bazar. 

II. aOLDSMIl), 

Aasisl. Collector, 

L. M. MclNTVRE, 

Lieut, and Adjut. E. R. 


Another experiment of yellow Cocoons, consumption being 
from 10,850. 

Witnessed by SIIARROW GOWNAH, 

Clerh to the Principal Collector, 


RATES OF WAGES FOR PEOPLE, BULLOCKS, &C. 


1 

Man 

* Per dicm;L Pice 

8 

to 

10 

i 

Boy ... ... .*• ••• 

Do- 

3 

}f 

G 

1 

AVoman. ... ... 

Do. 

4 

ft 

5 

1 

Plough with 4 Bullocks 

* Per diem, Annas 1 0 

ft 

12 

1 

Do. 2 do 

Do. 

G 

ft 

8 

1 

Harrow „ 2 do 

Do. 

5 


G 

1 

Mot. viz, 4 dcf. with leather 






bucket, ropes and one man for 






drawing water ' 

Do. 

8 

9> 

13 

1 

Cart with 4 Bullocks 

Do. 

.s 

ft 

13 

1 

Man 

Per mensora, Ks. 

3 

tf 

4 

1 

Boy . .*• ... ... 

Do. 

U 

ft 

3 

1 

AVoman. 

Do. 

n 

ft 

3 

1 

Mason 

Do. 

8 

tt 

13 


(a) Oue iiiauuJ of Cocoonsi before bein$i; baked, iitill produce very near 4 seen o(silk. 
* 16 auuas, or 80 pice, for a rupee. 
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1 

Carpenter. ... .. 

Per mensem, Rs. 

9 to 15 

1 

Mot 

Do. 

13 „ 15 

1 

Bullock with puckal (leatlier bucket) 




and a man to irrigate. 

Do. 

0 .. 7 


Rmarh, 




A Man in one day will dig four 

to seven holes 

of 2i feet 

square and 2 deep, according to the i 

nature of the soil, 



With one Mot, one Ikeguli of Lfiml containing 1 tO Trees, 
planted close to a Well, cun be irrigated in lo (i hours, with 
2 Mots (eiglil Bullocks) according to llie depth of the water in 
tl\e Well, (ft) and the season of the year; as in the iiot WTathcr 
a longer time is of course rccpiired on account of the dryness of 
the earth absorbing a greater quantity of water, along the water courses. 

ESTIMATED EXPENSE OF A HEKOAH (20t ENOUSK FEET SQUARE) OF 
l.ANl) PLANTED WITH 110 MULBEtt'lY STANDARD TREKS OF 
'I'llR ST. IJ ELENA SPECIES FIVE YEARS AFTER PLAN- 
TATION IN THE FIELD. 

Fajicnsen for the Nursertj, 

lor preparing the ground and manuring, ... ... Rs. 2 0 0 

Cutting the slips and planting... ... ... ... 0 10 

Irrigation, for 1 months ’ ... ... ... 300 

Weeding... 13 0 

Expenses in the \st year. 

Ploughing and harrowing 4 0 0 

Digging 140 holes and making water courstAr ... 3 0 0 

Transplanting 10 0 

Manure... ... ... * ... ... ... 2 0 0 

Hire^of Bullocks for irrigating, from June to Sep- 
tember, 4 months, required only when the mon- 
soon is scarce... 3 0 0 

Ditto from October to the end of February 7 0 0 

Ditto „ March „ May ... ... 4 0 0 

%i) In the Ahmednaggur District the generality of the WelU have water close 
to the surface. 
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Digging 1 timrs a year 

Rs. 2 

2 

0 

A person to irrigate occasionally 

3 

(J 

0 

Ditto to prune and thin*-.. 

... 0 

0 

0 

The "Znd ijear. 

Irrigation from June to September, as above 

... 3 

0 

0 

Ditto from Oclolx'.r to February. . ... ••• 

7 

0 

0 

Ditto „ Jlareli to May 

... 4 

0 

0 

riougliing and Iiarrowing 

4 

0 

0 

Digging 4 times ... ... 

... 2 

2 

0 

Manure 

2 

0 

0 

A person to irrigate 

... 3 

0 

0 

Ditto to prune and tliiji... 

0 

0 

0 

The Zrd 7/en)\ 

Irrigation from June to September... 

... 2 

{) 

0 

Ditto „ October to J'Vbruary ... 

6 

0 

0 

Ditto „ March to May ... 

... 3 

0 

0 

Ploughing and luuTowing 

3 

0 

0 

Digging times * 

2 

0 

0 

A person to irrigate 

3 

0 

0 

Manure 

... 2 

0 

0 

A person to prune 

0 

0 

0 

The \lh ycar^ 

Irrigation 

9 

0 

0 

Ploughing and harron ing 

... 3 

0 

0 

Digging twice ... 

1 

2 

0 

Manure 

2 

2 

0 

A person to irrigate 

... 3 

0 

0 

Ditto to prune 

0 

9 

0 

The hih year. 

Plougliing“and harrowing 

... 3 

0 

0 

A person to prune ... 

0 

0 

0 

* The wood obtained by IbU operation will ' pay for 

the labour and leave 

some aurphi5, 
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Incidental expellees ... £s. 6 0 0 

Kent of the land for 5 years ... 25 0 0 

Coniingcncies 23 2 0 

Es. 160 0 0 


Remarks. 

The utmost cost of one Tree would he 1 Rupee and 1 1 pice ; 
ut even tliis would be only for certain places, because : 

1st. Trees planted in Gardens where water generally runs for irrigating 
the vegetables that the ryots arc in the habit of sowing, will require 
no additional expense. 

2nd. There are a great many Gardens in the Deccan tliai after the 
monsoon is over, are supplied with water from streams or Rivers for 
several montlis, and some of them for the whole year. In sucli 
situations there is very little expense incurred for irrigation. 

Ilrd Should the plantation belong to a ryot, the greater part of the 
expense of cultivation would bo saved by the employment of his 
own family, who are generally the greater part of the year, totally 
unoccupied. 

rUOBABLE COST Or ARTICLES REQUIRED TO REAR SJLK WORMS. 

Teak wood frame, measuring 5^ by 3^ feet, composed of 4 upright 
posts 7i to 8 feet high, joined together by 1 cross bars at each end, 
of strength suflicient to support a man^s w^eighl, the first of these, 
to be placed at a distance of about feet from the floor, and the 
others at a similar distance from each oth^p; then 6 bamboos are 
to be fixed along cacli side tlie frame, which will form six slielvcs, 
each to contain 12 baskets. The stout bars at either end, it will 
1)e seen, afford strenglh to the frame, and serve moreover, as 
a kind of ladder to step upon and feed the Worms in the 
baskets on the upper shelves. ... ... ...Ks. 2 2 0 

12 largo baskets measuring by 2.^ feet quite 

shallow, and each basket capabale of holding 

^700 full grown Worms 2 0 0 

16 small round baskets for the small Worms... 10 0 



6 Stones (Cvondce) to put under the legs of the frames 


to prevent ants from getting into the 
baskets. .*• .*• ... 

"Worm 

Es. 

1 

0 

0 

1 Basket for leaves, to feed the Worms... 

••• 99 

0 

0 

3 

1 Chopper to chop the loaves ... 

99 

1 

8 

0 

1 Knife to cut ditto ... 

... „ 

0 

8 

0 

i Light 

• >9 

0 

8 

0* 

1 Lantern 

... ,, 

] 

0 

0 

1 Plank to chop and cut the leaves... 

99 

0 

2 

0 

1 Basket to kee'p leaves ... 

... „ 

0 

0 

10 


Instead of baskets, boxes of thin plank might be made, wliicU 
would save the expense of constantly rcjiewing the baskets. Tlie 
expense of providing boxes would in tlie first instance be great ; 
but in the end, they will prove more economical, as they will 
last for a longer time. 

PaOBABLIfl COST OF MATEllULS IIEQUIIIKI) TO WIND SILK. 

Machine w’itli a double reel from lls. 15 to IS 

Copper boiler* » ^ ^ 

I Jar to keep the water used for winding the Silk. i 

1 Bason for cold water i 

If desired, a very simple wooden wdieel could be made wliicli 
would enable one man to turn at once not only 10, but 40 macliincs 
if necessary, which are used in some places in Italy, (named 
rottone). Here however, wages are comparatively so low, that it 
is not worth while to do it, moreover tlie Boys can be usefully 
employed (as I emploj' Ihein) during tlic evening in taking off 
the skin of the Cocoons to be wound the day after, which would 
be a saving of expense. • 

ESTIMATED COST OF ONE PUCKA (PERMANENT) BUILDING FOB BEABINO 

SILK WORMS. 

Three feet of foundation — ^Nine feet height of wall, built of 
Stone — Eighteen feet broad — Three hundred and six feet long, % 
feet breadth of wall, and 12 feet height of roof, and plas^red 
outside with chunam— fourteen windows 4 feet high and three 
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feet broad — Two doors 5 feet high and 3 feet broad— -The building 
to be covered with tiles and the windows of plank. 

Estimated cost^ from Rs* 1600 to Ea. SOOO 


ESTIMATED COST OF A CUTCHA (TEMPORARY) BUILDING FOR REARING 

SILK WORMS. 

Half work of stone, and the remainder of Cutcha Brick, with 
a roof of grass cimppar, and the doors and windows of mat — 
Tlie length, breadth, and height, the same as the pucka building. 
Estimated cost, from Rs. 1200 to Rs. 1400. 


ESTIMATED COST OF ARTICLES REQUIREl) TO REAR STORMS PRODUCINCJ 10 
. TOLA WEIGHT OF EGGS, 


lOfi 

Frames, at 2^ Its. each ... 

lls. 

265 

It 

0 

4.21 

Stones, 5 or 6 for a rupee. ... 


85 

0 

0 

1272 

Large Baskets, G for a rupee 


212 

0 

0 

GIO 

Small Baskets, 16 for a ruiiee. 


40 

0 

0 

2 

Choppers 


3 

0 

0 

4 

Knives to cut the leaves ... .i. 


2 

0 

0 

1 

Lantern... .«• 


1 

0 

0 

2 

Lights. 

• 

1 

0 

0 

4 

Planks to cut the leaves. ... 


2 

0 

0 

1 

Baskets for leaves to feed the Worms., 

, 

0 

1 

0 

i 

Do. to keep the leaves. 

• 

0 

2 

0 



Rs. 

oTT" 

T 

0 

ESTIMATED COST OF ARTICLES REqUIRED FOR A PLACE CONTAINING 10 

• 

FURNACES FOR WINDING SILK. 





10 

Machines, at 18 rupees each 

Rs. 

180 

0 

0 

10 

Copper boilers, at 8 rupees each. ... 


80 

0 

0 

6 

Jars to keep water 


3 

0 

0 

10 

Basons 


1 

1 

0 



Ra. 

264" 

1 

~T) 


14 
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ESTIMATED COST OF A BUILDING TO WIND SILK CAPABLE OF CONTAINING 
10 FURNACES OR MACHINES. 

Stone and chunam ivalls eight feet high — fifty four feet long- 

fourteen feet broad — with eight plank windows and one or two 

doors Es. 250 to 400 

Ten furnaces ,, 60 „ 65 

Tubes formed of Tiles to take away the smoke. „ 20 „ 25 

Es. 330 to 490 
Remarks. — 

Attention must be paid to the building of the furnace, for if 
it is not properly done, the waste of fire-wood will be great. 

A very great improvement could be effected by introducing 
the system of reeling Silk from the Cocoons through steam by 
means of one large copper boiler which communicates the heat to 
the other boilers by tubes, by which the saving of fire-wood would 
be very great and the Silk wound with less inconvenience, and 
perhaps be more perfect than if wound otherwise. 

The expense, in the first instance will certainly be great, but 
the benefit ultimately to be derived from it would soon repay the 
outlay. I have got a plan for an establishment of 40 furnaces. 


ESTIMATED EXPENSE OF AN ESTABLISHMENT FOR MAKING SILK 
ON A LIMITED SCALE. 


For a plantation of 6 Beegahs of Mulberry Standard Trees of the 
St. Helena species, 140 Trees in each Beegah, or 840 in all, 
the cost of 5 years cultivation &c. will amount, as per state- 


ment. ... •< 

A building for the Worms... 
Articles for ditto 
A building for winding Silk 
Articles for ditto ... ... 


fis. 960 0 0 
2,000 0 0 
611 0 0 
490 rO 0 
264 1 0 


Es. 4,326 0 0 

Expense of rearing the worms proceeding from 
Eggs of the weight of 40 Totals, say 900,000 of 
Worms. 

Carried over, Es. 4,326 0 0 



Brought forward, Rs. 4,826 0 0 

68 days' wages of one head man, at 8 Rs. per mensem.. 17 
90 do. do. of men attending the Worms, at 8 Rs. 

per month 9 

480 do do. of women do. at 2 82 

340 do. do. of boys do. at 1 4 ... 18 

Cost of Eggs 20 

Do. of gathering leaves ... 25 

Paper for the Worms 5 

Oil for the Worms' rearing place ... ... 6 

Tack ( twine) to tie the bundles in which the 

Worms form their Cocoons... ... 5 

Charcoal for baking the Cocoons ... 5 

Extra days lyages of people employed in taking 

off the skin of the Cocoons for reeling... 20 
iO Persons employed with 1 0 machines in winding, 

at 4 Rs. per mensem 10 

10 Boys to turn the handles of the machines at 2 

Rs. per mensem 20 

Pire-Avood ... ... *40 

Contingencies 25 

Rs. 281 

The same expense twice repeated, (allowing 
for winding 3 times a year,) deducting Rs. 30, 
for the cost of Eggs, Paper and Tack, which do 
not require to be renewed each time ... 808 

^ 892 0 0 

Total expense in 5 years. ..Rs. 5,218 0 0 

• 

* Remarks. 

In Italy the selling of the Silk Worm Eggs is a distinct 
trade, followed by individuals who do not cultivate Silk. In the 
above estimate I have therefore, allowed an ample profit for the 
Eggs* which may be produced at an expense considerably under 
what I have allowed. For instance, each butterfly will deposit on 
an average 200 Eggs, and estimating 9 lacks as equal to 40 
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Tolas weiglit, 4550 butterflies would produce tlie above quantity; 
but as it is necessary to have an equal number of males and fe- 
males, we must estimate 9,000 Cocoons as the quantity retiuired for 
producing 40 Tolas of Eggs. 

ESTIMATED RETURN OF SIX HEEGUAS PLANTED WITH 810 STANDARD 
MULBERRY TREES OF THE ST. HELENA SPECIES, 5 YEARS AFTER 

PLANTATION. 

For the first four years as already stated, no attempt to make 
Silk should be made ; but the sale of the leaves will produce as 
under : 

The 1st year at 4 seers per Tree, being 3,360 pucca seers, at 50 






pice per 

maund... 

Rs. 

52 

„ 2nd 

year, 

8 per 

Treo, 

6,720 

at 

do. 
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„ 3rd 

do. 

10 

ff 

8,400 

at 

do. 

}} 

131 

„ 4th 

do. 

12 

1} 

10,080 

at 

do. 

f) 

166 


414 

On the 5th year, each Tree will yield 20 seers 

of leaves, which will give 16,800 seers in all, suffici- 
ent to rear the produce of 40 Tolas weight of Eggs 
(about 900,000 Worms.) Estimating, therefore, 13,000 
Worms as necessary for the production of one pucca 
seer of Silk, and 18 seers of leaves for the nourish- 
ment of 1,000 Worms; — 234, or say 240 pucca 

seers of leaves will be sufficient for the production 
of one seer of Silk, making thus 70 pucca seers of 
Silk as the produce of the 6 Beegahs in one gather- 
ing of the leaves. In the monsoon, however, they 

can be gathered twice at least, so that the above 

quantity may be doubled. Calculating therefore the ,, 

minimum price of the Silk at Rs. 12, (it varies in 
the Deccan from Rs. 13 J to 16,) 140 seers will yield. Rs. 1,680 
For the rest of the year we may safely estimate 
the produce at 50 seers more, or, „ 600 

Total return in 5 years, Rs. 2^724 
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Remarks. 

In order to prevent the possibility of disnppoiniment^ f have, 
ill the above statement, purposely under-estimated the probable re- 
turn, as will appear from the following facts derived from my own 
experience in the Dcccaii. 

1st. Trees 2G months old, have yielded 15 seers of leaves on an 
average ; and others of 27 months, planted in stony ground, have 
yielded at diflerent times 15, 16, 18, 21 and 23 seers, or 

an average of 18 seers each. Some again of 4 years, "also 
planted in atony ground have yielded 30 and 35 seers. IVoin 
the above therefore it will be evident that my estimate of 
20 pucca seers, the 5th year after plantation, is considerably 
under what is likely to be the actual quantity each Tree 
will yield. 

2nd. I have repeatedly made a seer of Silk of from 10 to 

12.000 yellow aiid sulphur Cocoons, so that my estimate of 

13.000 is more than sufHcicnt to cover every contingency. 

3rd. Sixteen pucca seers of leaves arc generally .sufficient for the 
nourishment of 1,000 Worms, while I have named 18 scers. 

4th. I have altogether omitted the fluff, fruit, &c. in iny estimate 
and these will always yield something. 

It is therefore clear, that if the Jirst return, even at my low 
estimate, amounts to so much, it will increase each succeeding year ; 
so that, with the exercise of a little necessary patience, there arc few 
more encouraging speculations to be entered mto in this country. 
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ON THE 

INTRODUCTION OF SILK 

AND THE 

CULTIVATION OF THE MULBERRY, 

^intier Bombay Iltesttiencs. 

FOR THE 

AGRICULTURAL AND HORTICULTURAL SOCIETY 
OF WESTERN INDIA, 

BY 

CHARLES LUSH, M. D. 

Superintendent Botanic Garden, Bapooree. 


Having obtained permission from Government to publish a Cor- 
respondence regarding the introduction of Silk on this side of India, 
I will take the liberty of laying before the Society a few observa- 
tions, with the view of making the public acquainted with what has 
been done towards this important object, what experience has been 
gained, what remains to be done, and what prospect there is for 
the future. — ^W^hen it ip stated that we are still in the stage of 
experiment, — in the pupa state, if I may be allowed the expres- 
sion, and that there is not at this moment an establishment, suf- 
ficiently far advanced to enable us to declare with an appeal to 
figures whether Silk will answer in the end as a Commercial Spe- 
culation : practical men must forbear any hasty conclusion, with 
regard to our imperfect information. Should a discussion of the 
subject lead to the attention of' British Skill, and the application 
of British Capital to this staple, my object '^ill be attained. It 
is now time to look beyond mere experiments. 
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The first attempt within my knowledge to produce Silk in 
the Deckan come from Mysore via Darwar. The Mulberries were 
cultivated in a rough way, a careless imitation of the Bengal plan, 
sometimes called the "bush system,” for which as may be seen 
hereafter the real Bengal plan of Cultivation is not to be blamed, 
and really should any one wish to condemn the system followed 
on the other side of India, 1 must take the liberty of suggesting 
that he will first acquire a little more experience than any one in 
our Presidency now possesses. — Let the straggling Mulberry hush 
of four feet high be condemned as loudly as possible. — But the 
Bengal, on the one hand, and the Italian Standard tree system 
on the other, each resting on separate merits, must be investigat- 
ed and experimented on farther before either can claim a decided 
preference. The reel used in the first Deckan experiments was 
said to be the common Bengal reel, — rather clumsy, like the imita- 
tion of the Bengalee Cultivation. It was in principle nearly the 
same as the Italian reel figured iu Rees and Lardner^s ICncyclopajdias. 

The first Silk I find reported on, from this side of India was 
in a dispatch of the Honorable Court, 7th January 1831, upon 
some Silk produced at Darwar, the Ship in which it was sent 
having been wrecked the sample was damaged, but the observa- 
tion is " had the parcel been in a sound state, the raw silk 
would have produced about twelve Shillings a pound.” 

About the year 1829 — 30 two Establishments were formed 
under the auspices of Government for the Cultivation of the Mul- 
berry and production of Silk. — ^At Ahmednuggur Mr. A. Graham 
directed his attention to producing good Sil!c for Indian consump- 
tion, worked with the Chinese reel. 

•Alt Poona Mr. Mutti has been endeavouring to introduce raw 
Silk on the Italian plan, the worms to be fed on the leaves of 
standard trees and the Silk reeled with the Italian reel fit for 
the English market ; liis former partner Sorabjee Patell is now 
proceeding on nearly the same plan^ as that of Mr. Graham. 

Soon after the establishment of these experiments the Court of 
Directors sent out from St. Helena the several kinds of Mulberry 
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growing upon that Island with «gg8 of two breeds of worms.-ii^These 
were consigned to my care and divided chiefly between the two 
Establishinents and subsequently sent on to Bengal. This having 
led me into correspondence with the other side of India, I sought 
for information through Government regarding the best mode of 
rearing and feeding tlic worms, the result of which I now communi- 
cate. Having first ascertained that the existence of the Italian 
White Mulberry with white fruit was rather doubtful on the other 
side of India, and certainly was not to be found ou this side, the 
Government procured a number of the finest grafts by the way of 
Egypt and the Red Sea from Italy. — ^These are now introduced 
here and in Bengal ; it proves certainly a distinct variety from 
any before brought to Calcutta. 

The two breeds of worms sent from St. Helena by the 
Ilon^ble Court having been established at the Residency at Soona- 
mooky (Bengal) ; it appeared by comparison with the march bund 
Silk of Bengal to be rather inferior (specimens in proof exhibit- 
ed). Hearing this I a])plied to Government for eggs of the 
Bengal march bund worm, which arc now in the course of in- 
troduction in the establishments in the Dcckan and at Darwar. 


EXTRACT FROM THE CORRESPONDENCE FORWARDED 
FROM BENGAL. 

Si, Helena Egg^ of the Italian Worm, 

Extract from a letter from Mr. Colin Shakespear, C’ommer- 
cial Resident at Soonj^mooky, 2nd April 1833. 

I liavc the pleasure to state that, of the three papers of 
'' the Italian eggs sent to me, a considerable portion have suc- 
cessfully hatched and the Silk worms have spun white cotoons, 
not so large as the Bengal annual, aiid with a tinge of green 
owing perhaps to the change of plant on which they were fed. 
Yet the small specimens of Silk obtained^ as far as I can 
"judge evince tenacity of fibre* and softness, approaching to the 
" silk of our annuals, which bears the closest affinity to the best 

t 

^ Ouc exhibited to the Society. 
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Italia!! Silk. I do not tor my own part/* ad(lc<l Mr. C. 
Sliakespear attach any bad eifcct to the discoloration specified, 
“ which indeed happens occasionally to the cocoons of these Au- 
“ rungs. Primitive beauty of colour is certainly very attractive, 
** but it is presently obscured when the silk passes into the ha!ids 
“ of the dyer and tlirowstcr to be converted into organzinc.*' 


OULTIVATION OF THE MULHEttRY AND ISPECIKS 
AND VARIETIES EMPLOYED. 

A very full account of one mode of cultivating the Mulber- 
ry in Dcngal may be found in a Pamphlet published in Calcutta 
in 180t entitled ** Remarks on the Husbandry and Internal 
Commerce of DengaV' as the Pampldet is I believe scarce, I 
((uote the account here *(in a note.) 

In the course of the year 1832, I was favoured by Mr. 
Colin Shakespeav with the following account of the Mulberry 
Cultivation as practised at Soonamooky, I take thejiberty of abridg- 
ing it as well as the remainder of the Correspondence quoted. 

Note,— ♦T’o pfani a newfidd , — The waste land is opened with tliesj)ade in the mouth 
of A]iril, p:ood soil is brought and enough is thrown on llic field to raise it one cubit. 
The ground is well broken Avith tlie plough and levelled with an iin])leinen1i which iii 
form resembles a ladder but Avliich supplies the place of a liun-oAv. The Mulberry is 
])lanted in October ; tlie slips arc cut a span long and are throAvii into a liolc, and 
rovered from the suu, they are eontiuuallv watered uulil the end of a fortnight they 
begin to vege tate. Tliey arc now trausplauted into the field in holes distant a span 
from each other and nearly a s])au deep ; four or live entliugs are, placccl oblinucly 
ill each hole which is then filled up so as to cover the slips wiili a finger of earf fi 
closely pressed down. So soon as the plants appcaiin becember or”jaimary tluj 
field is Aveeded. In April Avhcii they arc groAvn to th* hcidit of a cubit they arc! 
topped so as to leave a stern one hand high, otherwise it is thought that the leaves 
would he hitter and hard and tliat the worms would refuse fhem. A liaiul hoeing 
is now given and a fortnight afteru^ards tk; leaves are ready for use. Tlie jilant ia 
then gut down a little above tlic root and the silk worms arc fed witli the leaves.The 
field is Aveeded if necessary and another crop is ready in June and a tJiird in July • 
but the leaves only of this last crop are gathered without cutting tlie stem, l^caiuo 
that operation at so late a season wouht, it is apprehended, injure the plant. The 
field is again weeded and a foiii’th crop is ready m September. 

After gathering it, the ground is ploughed four times with Iavo ploughs and level- 
led with the implement above mentioned. In November a hand hoeing assists veffc- 
fation, and accelerates the best cro]), which’ is cut in December. This is follov^d 
by liand lioeing and Aveeding and is succeeded liy another crop in Marcli. The same 
eour|c reeominences ; and the field if sufficiently attended and labored^ will continue 
to be productive during many years. * 


15 
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There are two species of the Mulberry plant in the Au- 
rungs of the Soonamooky residency, west of the Baughrubby river. 
The Besee or Common Indian Mulberry. The Badesee^ China or 
Madras Mulberry, of tlic latter the leaves are much larger and of 

quicker growth than the Desee, and yet the latter greatly prevails 

in Cultivation. In this the leaves are closely set and more abund- 
ant ill the proportion of 2^ to I, moreover as being the most 

tender it is eagerly desired by the worm wiiicli thrives in pro- 
portion. It is sold by the weight or load* from H annas to 1 

and li rupee or more in adverse seasons, and is very profitable. 
The Indian Mulberry is not allowed to rise above a foot and a half 

or two feet. U is cut twice a day as required to feed the worms. 

The plant is thus exhausted in about the third year, and is then 
rooted out, but is easily renewed by cuttings and planted in rows 
with just enough room between them to admit of the cultivator woujI* 
ing, dressing and earthing up the roots. — The ground is generally 
so moist at all limes of the year in Bengal as to render irrigation 

almost unnoccssary. The plant is usually cut four times in the year 
and stripped of its leaves, twice. The latter mode is practised in tljc 
rains only, as then from the moisture and the occasional overflow 
of the Ganges the cut ends of stems would generally rot.” 

Seeing at this period the uncertainty that prevailed regarding 
the names and origin of difTerent kinds of Mulberry as well as the 
several modes of cultivation, 1 put a few qncrics wdiich were sent 
roufid to Bengal together with a skelch of the Genus Morus for 
tlic remarks and corrections of Dr. Wallich and the several Com- 
mercial Residents. 

»- 

The result of the inquiry is simply this, tliat with regard to 
such kinds of Mulberry as have* not been cultivated for worms, the 
specific characters are sufficiently distinct, but that the cultivated 
kinds are too much changed to afford decided marks, by which 
either Botanists or practical men can distinguish them by description. 
Therefore we are still reduced to tiie inconvemence of naming any 
new kinds of Mulberry wc may get, from the most important locality 
to which we may be able to trace them. 

^ Loail, (luautiiy not stated. C. S. 



Eiirnct from l)r> WalUcVs IMI^ 

1 am not acquainted with any plant of Agricultural or Com- 
mercial interest of which the natural history is involved in great- 
cr doubt and obscurity than the Mulberry. The cultivated species 
are scarcely to be distinguished from each other by the ordinary 
characters employed for the purpose in other plants. At least all 
attempts of the sort have proved abortive, recourse is thereferc had 
to marks derived from the size of the tree, place of growth, 
colour of the fruit, and the like, all which are vague and unsatis- 
factory. In point of fact the real species of Mulberry arc very 
few in number, and plants which have hitherto been considered as 
species are in all probability nothing but varieties, and those varie- 
ties eternally changing according to soil, climate and mode of cul- 
tivation. It is chiefly aided by the labors of Dr. Roxburgh in 
his vji.uable Flora Itidica, and of Dr. Hamilton in his matchless 
f.i'tistical Surveys, that I am able to offer the following sketch 
! Mie different Indian Mulberries, without however pretending to 
ilx these as yet by any specific character or distinction. 

1st. Morm Indica of Linnieus, the common Toot *of Bengal. This 
is a native of India and undoubtedly a distinct species. There exist two 
varieties wdiich may perhaps be different sj)ecics, but which it is best 
for practical purposes to consider as varieties only. One of these 
varieties is never allowed to grow large, but constantly cut down 
to a stunted twiggy shrub, in order to induce it to produce an 
abundant supply of tender shoots and leaves ; of all the plants 
that yield food for the Silk wwm in India, that is by far the 
most important, on account of the extreme* facility of its cultiva- 
tion and the productiveness, luxurious juiccness of the leaves which 
arc the favorite food of the worm. The climate of Bengal is 
abo^ all others favorable to the cultivation of this shrub, owing 
probably to the comparative moisture, both of its soil and atmos- 
phere, conditions which are peculiarly favorable to its growth and 
the absence of which is probably the leading cause ^f the incapa* 
city of the peninsula to compete with our part of India in this 
branch of liusbandry. A plantation of the toot will last several 
years, and may be renewed from cuttings with perfect case, and 
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this procnss must bo performod every 4-tli or otli year if a full 
and sulficiont crop of leaves is desired. A moderately rich light 
soil not too much mixed with clay, sufficiejitly elevated to secure 
the plantation from flooding either from rivers or rains, and occa- 
sioiial ploughing and weeding and a slight manuring constitute 
the chief points of attention which this sort of Mulberry demands, 
and if the patient and industrious Indian cultivator could only 
be made to prefer this method to the miserable plan usually adopt- 
ed, he would reap a far more secure and ample reward from his 
labours tliaii the scanty and precarious returns whieli he generally 
derives. There would be no such failures of tlie crops of leaves 
nor would such a vast proportion of worms perish annually for want 
ot food as frr(iuenily happens to the planters and breeders. 

Ilie other variety is a tree of considerable size bearing white 
fruit, whereas the preceding sort has them purple. It is called 
Morns alba by Linnaeus, and is jicrhaps a really distinct species, 
ft is cultivated though in 4i trifling degree as food for the worm. 

2d. Morns atropurpurea of Dr. Roxburgh introduced from China in- 
to this garden and now to be found in most private gardens. It is a 
jiativc of that country as well as Cochin China, and is employed tlierc 
as food for Silk worms. Dr. Roxburgli informs us that it has not 
been found to answer that purpose in Bengal, It forms a small 
ish tree with long straggling branches, dark foliage and deep 
purple large fruit. 

3rd. Morns hpiostachya. So called by me on account of its 
long and very slender fruit which is white and exceedingly sweet. 
This large tree is melr with in most parts of llindoostaii to the 
west, where it is generally called Shah toot.* I am not aware 
that the leaves arc much usc/1 for rearing the worm. It is 
perhaps the Morus latifolia mentioned by Dr. Lush in his very«able 
and interesting letter and also contained among tlie dried speci- 
mens now returned. Although I must confess my doubt as to it 
being LamareVs identical tree of Bourbon. 

4th. A very marked Mulberry tree with strongly serrated 

* Known hy this name, in the Decknn, Experiments difler ns to its quality as a food 
for the worms. It ia the same that 1 described in my sketch as Mortu lalifolik but 
I now of course adopt the inune given by Dr, Wallieh. 
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leaves, and tlicreibre called b}* Dr. lloxburgU Momn Sermta. It was 
found by Major General Hardwick in the Alpine regions of north 
llindoostan, and the late Mr. Moorcroft sent plants of it from 
thenee to this Garden where they thrive tolerably well, 1 am not 
aware that the leaves are used. 


Botanic Garden, CalcitUa, \2f.A /Ipril 1SJ13. 

EMract of a letter ft om Mr. I. M. de I'erinne, Sn 2 )erintendent 
of the Ahra Farm. 

*^Thc kinds that will grow best as standard trees, are called 
Moms alba of a White-berry and Morus nigra of a Black-berry 
with an u])right largo trunk dividing into two branching heads 
rising 20 feet high or more. 

I think the common Pesoc the best adapted for cultivation on 
the B(mgal plan as described by. Mr. Shake.spcar.” 

Had the Morus nigra of Linnmus existed on the other side 

of India, I should think Dr. Wallich would have noticed it. 

Tile above is probably a mistake. A large fruited variety of 

Morus litdlca or the Morus airopurpurea having been thus 
named from having black fruit. To the best of my belief, that 
species of Mulberry wdiich is naturalized in England, (the only 

real Morus ni(/ra) docs not exist in India at all. 


Memorandim hjj Mr. W. Storm. 

There are four kinds of Mulberry used for feeding the Silk 
worms in the district adjoining Calcutta. • 

The native names are Saw, Bhore, Daisy and China. The 
two first produced fruits (black) but the last two have no fruit. 
The leaves of the Saw are very large, but they arc not given 
to (he worm till they have passed two stages. The leaf of the 

Bhora is small and jagged. The leaf of the Daisy is small and 

plain, and the China is also small and jagged at the stem. The 
leaves are considered equally good for feeding the worm. Tlie 

Muljierry tree is not cut dowu for 5 years. It is tlicn allowed 

to grow for five years more. It is then rooted out.” 
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Calcvtta, ISl/i April 1S38. 

Mr. Ballard^s letter. 

I am i\ot aware that ai»y experiments on the quality or de- 
scription of Mulberry best suited for the worm has e.ver been 
tried in llcngal, I believe there certainly has not. 

My observations, many years ago, led me to tlic conclusion 
that the occurrence of disease in the rearing houses was frequent- 
ly owing to something in the food; and that the poverty in 
quantity as well as staple of our Silk, was materially attributable 
to the innutritions character of the leaves and to a paucity of 
supply. 

T believe, however tliat you cannot obtain more than conjec- 
tured replies to the enquiry. 

Yours &c. 

(Signed) G. BALLARD. 


To George Saunders and Charles Mackenzie, Esquires. 

Calcutta. 

Gentlemen, 

1st. I had the honour to receive your Secretary's letter No. 
140, dated 21st March 1833. 


2nd. The kind of Mulberry used in these Aurungs for rear- 
ing Silk worms is called the Desec Toot. The season for plant- 
ing Mulberry is the month of Kartici, though I have plant- 
ed it with success all the year round, the cuttings are about 
5 inches long and are planted in rows about 7 inches apart. 
In my opinion it would be better a little further apart and 
in diamond shape so that viewing the Mulberry in every dirA3tioii 
it always appears in a line, leaving passages every way for the 
free admission of air. The leaf of the first cuttings, of new 
planted Mulberry is reckoned poisonous and if given to the worms 
kills them, after this the plant will be fit for cutting about every 
two months. After each cutting the field should be weeded and 
dressed with a little manure ; and in the month of Kartick Ivery 
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year the Mulberry should be cut and the field undergo 8 or 10 
plougliings and be ni'cll mauored^cultivated in this way it will 
flourish for 7 or 8 years ; after this period the ground should 
liave a fallow or be appropriated to other less exhausting crops, 
for two years, when it may be planted with Mulberry again. 

flrd. A hedge of Mulberry I planted last year, round my house, 
WHS cut this year on the 10th March, height 2 ft. 6 inches and 3 
feet, and again cut on the 10th M<iy, height 3 feet and 3 feet 6 
inches, and it is now 2 feet and 2 ft. 6 inches high. 

Itli. On the 30th April 1832 1 sowed some Mulberry seed 
which came up on the 20th May and was 1 ft. 6 inc. high and 
lit for cutting by the 25th August. The leaves of this Mulberry 
are preferred by the rearer of cocoons. 

bth. The Mulberry is never permitted to grow into trcAis in 
this part of the country though I have tried it and it will grow 
into a tree upwards of 10 or 12 feet high, but the wood is liable 
to be attacked with worms and the trees soon decay. 1 should 
consider this mode of cultivating Mulberry very expensive and ruin- 
ous to tiie chasas. * 

Gth. When the Silk worm is first hatched it feeds on young 
Mulberry leaves, and as it grows, stronger leaves ol an older growth 

1 have the honor &c. 

(Sigd.) II. IIICHAKDSON, 


Acting President and Members of the Board oj Trade. 

Fort William. 

Gentlemex. 

I have to acknowledge the receipt of Mr. Secretary Mac- 
naj^ileu’s letter of the 2l8tMarch last. No. 138, audits enclosures 


arc given it to feed on. 

Commercollg Fachrg, i 
the 20th June 1 833.} 

ToG. SAUKDER8, Esq, 



120 


from the Bombay Covcrinneni^ requiring certain inrormation regard- 
ing the Mulberry reared in these Aurungs as food from the Silk 
worm. 

2nd. In the Baulcah Aurungs the Mulberry cultivation is en- 
tirely accomplished by cuttings of five or six inches in length, and 
in tlie course of five or six months after plantation, they become suf- 
ficiently rooted in the ground to admit of the shrub being cut, as 
food for the worm. 'J'he cuttings arc set three or four together with 
six inches space between each cluster, and in rows, leaving suf- 
ficient width between the row's to admit of the ground being turn- 
ed up by the khodalce and the small jilough used in Bengal, 

3rd. The Mulberry fields arc never irrigated ; but if the wea- 
ther be favourable with a seasonable supply of rain five or six 
crops may be obtained throughout the year but never fewer tlian 
four, unless the season be unusually droughty. — If the Alulberry 
fields be originally planted on good land, well attended and kept 
well weeded, the plant will last ten or fifteen years, in this case, 
it is necessary to supply fresh earth annually, as manure, after the 
first Iw'o or three years. The time however which one set of cut- 
fings will produce the leaf with nutrition depends much upon the 
quality of the soil and the attention paid to render it fertile ; some 
fields will not last more tlian four or five years. The plant or 
shrub is used when it has obtained its proper growth according 
to the season and whilst the leaf is fresh and nutritious. The heiglit 
to which it grows before it is cut, varies as the weather may be 
favourable or otherwise, it may be stated from two to four feet. 
The j)lant required is' cut three or four inches from the ground 
excepting the rainy season when the stumps are allowed to be eight 
or ten inches in length. 

m. 

•1th. After the plant has been used for the worm in July, it 
is allowed to grow to waste, in order that the rains or inunda- 
tions may not destroy or injure it. The rains having subsided, 
the ])laut is cut down, the land ploughed and dressed as may be 
requisite for the grand Bund of the year, called the “ November/' 
but the worm {composed of the Dcsee description) does not come 
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to maturity before the end of December and the beginninf^ of 
January. 

5th. The next Bund wliieh is called the March Bund^^ rears 
both the annual and Desee cocoon as may be taken up by the vil- 
lagers. The annual worm on the Bauleah side of the Ganges has 
not been so extensively matured as on the island of Cossimbazar, 
the Badnagore and Hurripaul Aurungs, indeed it is only three or 
four years since this description of worm lias been cultivated by the 
ryots of the Bauleah Aurungs. 

Cth. At the time called by the natives “ Srcc Punchomy'^ about 
the end of January the annual worms begin to disentangle them- 
selves from the shell, and in a few days thereafter, if the egg docs 
not hatch the worm of subsequent date seldom thrives or comes to 
maturity with advantage. 

7th. The two following Bunds called the April'' and the "June, 
July" Bunds are generally composed of the Nistry or Madrassee 
worm, which is better able to withstand the rainy and sultry weather 
experienced as the sun approaches and leaves, 

8th. In the Bauleah Aurung not a worm is reared from 
the leaf of the tree. But the large or annual cocoon worm pre- 
fer the leaf of the shrub which is well matured to that which is 
young and tender. Hence it is inferable, that the annual worm 
would thrive belter with the tree leaf than the shrub leaf. The 
tree altlio' never used in this district, is said to be cultivatv d in parts 
of the Bungporc and lladnagorc districts for the production of co- 
coons. , 

9th. The Mulberry shrub notwithstanding it occasions more 
labor and expense, is more profitable than the tree from its yield- 
ing four or five crops in the year, and thereby is more suited to 
the D^see and Nistry worm — whether these descriptions of worm 
w'ould thrive on the leaf produced from the tree I am unable to say, 

lOlh. Not being sufficiently acquainted with Botany, I am 
quite unable to afford any correct information as to the descrip, 
tion of plants grown in these Aurungs, but probably both the white 
and wed kind are used. I beg to forward herewith two descriptions 

of leaf from plants cultured in these districts, but the natives have 

16 
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no namrs to distinguisli them, if they should belong to different 
classes. I beg also to forwai’d eighteen fresh Mulberry cuttings, 
they are somewhat longer than they should be for planting, but 
this has been allowed purposely to admit of an inch at each end 
being cut off, before they arc put into the ground, to induce vege- 
tation. 

11th. It is perhaps worthy of remark tliat Mulberry planta- 
tions are not cultivated out of the province of Bengal. The cause, 
from w’hich this happens, is said to be, that neither the soil nor 
climate is congenial to the growth of the plant. The land of 
Bengal, indeed is only partially adapted to its culture and spots 
of ground are selected accordingly- 

l have the honor to be &c. 

(Signed) C. C. HYDE, 

Baulcah ’Rtsidency, I Resident, 

the 30^/i June 1 S83. 3 

Extract from Mr, Colin Shakespear^s Letter, 

1st. Query by Dr. Lush. Answer. 

What kinds of Mulberry do the Decidedly the indigenous (Das- 
Worms prefer ? sec or Kajiah) cut plant. The leaves 

being closely set, and more abun- 
dant in tlie proportion of two and 
a half to one, as explained in the 
6 th para, of my letter of the 27 th 
October 1832, and remark annex- 
ed thereto. It is the Morus alba'' 
or white mulberry not allowed to 
fruit. 

2nd. What kiinls will grow best Answer. ^ 

as standard trees and what are the Worms fed on the standard 
best adapted for the field culliva- (S&tee BaD&see or Foreign) do not 
lion in the Bengal plan ? thrive. It is therefore only culti- 

vated for fruit and that sparingly. 
It arrives at maturity or fruit — 
bearing in about three years. ^ It is 
the ^lorus rubra' or red Mulberry 
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approAching to blacki n poor fruit 
about an inch lQng» cylindricali 
bears twice in the year about Oc- 
tober and March. 


liemarh . — The cut plant flourishes in the low lands about Ban- 
gumattie when the soil is sandy» which keeps the root cool, and ir» 
rigation is not so necessary or indeed used here, as it quickly looses 
itself in the sand ; but in the high, tenacious loamy soil where 
water will pass over the surface quickly, irrigation is had recourse 
to, and a more abundant crop is produced, consequently encouraged 
by the planter to his own profit. But too much watery matter 
tho^ eaten voraciously by the insect is hurtful from its compara- 
tive want of nourishment, or solid nutritive matter, as already ob- 
served (Till para :) The nature of the plant itself being sufliciently 
succulent without artificial means, a rich soil is by no means so 
proper as that with an admixture of sand above specified. 


11th Dr. Lush further de.sires 
following points 

1 st. Has the Italian plan now 
following at Poouah of setting 
cuttings from the standard 8 to 12 
ft. apart to be trained up as stan- 
dard trees the leaves of which it is 
proposed not to gather for four 
years been tried in Bengal ? and if 
it has, — with what success ? 

2nd. Will the leaves be improv- 
ed or otherwise as food ‘for the 
worms in this climate by being 
produced from old trees ? 

3rd. Provided the trees and the 
leaves be improved by age and 
produce a larger crop as they grow 
older, still will it be possible with 
any ^supposable rate of profit to 
compensate for the capital of a 


information from Bengal on the 
Answer, to 1st. 

Not in the Aurungs of the Soona- 
mooky Kesideucy which includes 
Gonatia the general name of all 
Silk manufactured therein, 1 c;in- 
not speak of others, tho^ I have 
never, heard that such practice ob- 
tains elsewhere. 

A^nswer to 2iid. 

The established practice already 
4*0 lly explained seems to prove the 
contrary. 

3rd. Answered with reference 
to the 1st and 2nd queries (10th 
para : of this) 1 think I may safely 
add that certain disappointment 
and loss of capital would attend 
such speculation, contrary to the 
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Silk Farm Iving J<*a(l for four existing nature of tilings in these 
years, i/i a country where labour Aurungs. But Dr. Wallich may 
is dearer than * in Bengal, and give a different opinion as appli- 
irrigation necessary. cable to other soils and districts. 

12th. I have the pleasure to state that besides having obtain- 
ed a few small specimens of Silk from tlie newly imported worms 
hatched here, I have secured a considerable quantity of eggs sup- 
posed to be annuals wherewith to propagate the breed during the 
next periodical season of hatching them. By wliich period it may 
reasonably be expected that plants of the Doppia Foglia'^ may be 
in readiness to feed them. The experiment on this side of India 
in these Aurungs w'ill llien be complete and general disseminalioTi 
follow. But perhaps it may be anticipated in Calcutta. 

13th. The practice and prejudices of the Hindoo Breeder of the 
Silk w^orm in these districts may not be uninteresting. They pre- 
tend to hold the Insect in a degree of religious awe, and thus as 
sacred, impose on themselves penances for its salvation, handed down 
from one generation to another, through time immemorial, which are 
strictly abided by in the progress of feeding the worms, more espe- 
cially during the critical periods of the four ages or sickness, wdiile 
moulting during which the worm has reached two thirds of its full 
growth and until it ultimately cnclo.ses itself in its pod. Men do 
not shave or perforin their ablutions or oil their bodies, but remain 
clad in their dirty clothes. Fish, Turmeric, Garlick, Onions, Snuff, 
and tobacco are prohibited, tho' they smoke outside their houses. 
Surely the proscribed have the best of it. To crown the whole con- 
juration, as a charm against evil spirits, an old shoe with a bundle 
of thorns is hung up oil the check (lattice skreen) at the door of 
the breeding house. 

I have the honor, &c. * 

(Signed) COLIN SHAKKSPEAR, 

^oonnmoohy Residenepy } Resident, 

Rangamaliy, %d April I833.f 

— In Italy and France the breeder! are particular in keeping their hand! and clothes 
free from the tuiut of Tobacco. Snuff, Garlic, Onions and Oil, as being all dangerous poison to 
the worms \ precautions which the witty Hindoo perverts to mysterious prohibition auS the 
carlusion oT others not initiated in the sanctity of his rights. 
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‘ Letter from Mr, J, IF. Grant, Resident at Hurrijpaul. 

In reply to your letter No. 139, dated the 21st ultimo^ I hare 
the honor of inforniing tlie Board, that there are two varieties of 
the Mulberry here, one of which, the Dasee, is generally cultivat- 
ed for feeding Bilk worms, the other called simply by the natives 
the large Mulberry, bears a purple fruit and is cultivated in Gardens. 

2nd. Although the large Mulberry yields more leaves, the Dasee 
is preferred as agreeing best with the Silk worms. It appears that 
those fed with the garden Mulberry yield an inferior cocoon. 

3rd. I send specimens of the leaves of each for inspection, the 
Dasee I believe gives a white berry, but it is not allowed to produce fruit. 

4th. The method of cultivation differs from that in use about. 
Bauleah and Mulda, the leaves only being here gatliercd from standards. 

5th. Slips arc planted in October and h aves arc gathered from 
the plants in the folloring June. Between three and four years 
from the first gathering of the leaves the plants are cut down close 
to the ground, this is done in February and leaves are again pluck- 
ed from the new sprouts in the following June. 

6th. In good soil the trees last upwards of fifteen years, and 
in bad not less than six or seven, but whatever may be the lime 
a tree lasts, it is a rule to cut it down close with ground every 
three years so as to keep the standard of a height which enables 
a man to pluck the leaves without climbing. 

7th. The earth is dug up and the trees manured in October 
and at this time they are also watered, fresif earth is put around 
them in February and they are watered two or three times more 
during the year according to circumstances. Wherever grubs appear 
the farth is dug up to destroy them. 

8th. The reason given by the natives for preferring the stand- 
ard trees to cultivating in the same way as at Bauleah is that the soil 
is too dry here to answer in any other way tlian with standards. 

I am, &c. 

Ilufiripaul Residency, | (Signed) J. W. GRANT, Resident, 

the hih April, 1883.) 
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Mr. Laiie ascertained that the Gonatea cocoons yield a stronger 
Silk than the Hurripaul^ 1 am unable to say if this is owing tu 
climate or to the superior quality of the Mulberry. Mr. Shakes- 
pear states that the platit is dug up and thrown away about the 
third year, this is not the case about Bauleah, as far as 1 recol- 
lect it is not quite exhausted there under nineteen or twenty years. 


Soonamookey Residency, Bengal, 18S1. 

Particulars of the produce of Cocoon Bunds throughout the year 
in the Gonat^a and Kangamattee Silk Aurungs, West of the Ban- 
ghurtty Biver, shewing the cost per seer in each Bund, and produce 
in Silk of different assortments. 

1830. October (or Khartick) November (or Urgwhyenee) Jan- 
ttary (or Poos) 1831. 

Prom the hatching of the egg in tliese bunds to tlie completion 
of the cocoon pod 40 to GO days, may be taken as the average. 

Price 2 Khwans per Rupee more or less 16 dollahs produce 
one Gurrah or 48 Khwaiis of cocoons, requiring 14 loads (or bun- 
dles) of Mulberry leaves at 1 Rupee each. Rs. 14 0 0 

Price of Eggs ... „ 10 0 

Putwah, or Breeder. ... ... ... » 3 0 0 


Total Rs. 18 0 0 


^ Fixed Price, 1831. 

The 48 Khwans yielding 2 seers 12 chettocks 
of Silk, of No. 1 and 2, A, 4 to 5—7 to 8... Rs. 8 8 0 
Average Khwans per seer 17 to 18 — 18 to 19 
medium of premium, or garbling of cocoons for the 
fine assortments. ... ••• 0 7 4 

Per seer, Rupees. 8 15 4 


March (or Choyte) Bund large animal cocoons from the Eggs 
produced in 55 days to 60 days. 1 khwari 10 poous per rupe. 
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16 dullahs, or one gtniah of 24 khwans requiring 14 bundles of 
leaves at 1 Bupec each... ... ...Rs. 14 0 0 

Price of eggs. ... ••• ••• 0 4 0 

Putwah or Breeder 300 

Total Rupees. 17 4 0 


The 24 kliwaiis yielding 2 seers 4 chettocks of 
Silk, Nos. 1 and 2, A. 4 to 5 — 7 to 8 Rupees.... 8 8 0 
Average khwan per seer 13 to 15 — 23 to 24^ 

Medium of premium, on garbling of coeoons for r 0 7 4 

the fine assortments. ... ... ... 


Por seer, Rupees. 8 15 4 


MarcAt small cocoons from the eggs are completed in 50 to 
60 days, price 3 khwans 4 poons per Rupee, 16 dullahs or one 
gunah of 45 khwans requiring 13 bundles of leaves at 1 bundle 

per rupee Rs. 8 8 0 

Price of eggs 10 0 

Putwah or Breeder... 300 


Total Rs. 12 8 0 


The 45 khwans, yielding 2 seers 2 chettocks 
of silk No. 1. B. 1 C. of 10 to 12 — 18 Fixed Price, 

to 20 ... ... ... ... ... Rs. 7 0 0 

Average of khwan per seer 16 to 17 No Premium. 

April (or Bysack) cocoons froqi the eggs are completed in 30 to 
32 days, Price 3 khwans 8 poons per rupee, 16 dullahs or one gunah 
of 32 khwans requiring 11 bundles of the leaves at 1—2 bun* 

die per rupee Rs. 7 6 0 

Price of eggs 0 8 0 

Putwah or Breeder 2 8 0 


a 


Total Rs. 10 6 0 
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Tlie 32 khwaiis, yielding 1 seer 10 
chettocks of Silk No. 2 B. C. 2—12 to Fixed Price. 

14—20 to 22 Bs. 7 0 0 

Average of khwaiis per seer 16 — 17. No Premium. 

July (or Srabun) cocoons from the eggs are completed in 28 
to 30 days, price per khwan 3 to SJ per rupee, 16 dullabs or 
one gunah of 32 khwans, requiring 12 bundles of the leaves at 2 

bundles per rupee Ks. 6 0 0 

Price of eggs »» 0 8 0 

Putwah or Breeder ... ... • • » 2 8 0 


Total Rs. 0 0 0 


The 32 khwans, yielding 1 seer 8 
chettocks of Silk No. 2 C. No. 1 — 18 to Fixed Price. 

20-20 to 22 Rs. 6 12 0 

Average khwan per seer 28 to 31. No Premium. 

Thus 181 khwans of cocoons producing 10 seer 

6 chettocks at the cost of ... •.• Rs. 67 0 0 

Gives the general average cost of cocoons at 
Rs. 6 8 per seer, which in IS3G was 10 2 0 
Difference Rs ... ... ... ... 3 10 in 1831. 


1 

1 


'Recapitulation of the price of the Bunds, 


Bunds 

{ October. 
November. 


January. J cocoons. 


^ 16 Dullahs Yield 2s. 4c. of Silk No. 1 
I * • & 2, A. sizes 1 \o 5 — 7 to 8 

Average per khw^aii per seer 
17 to 18—18 to 19. 

Fixed price 1831 ...Rs. 8 8 0 
Medium of premium on 


1 Gunah or 
48 khwans of 


garbling for fine assortments-O 7 4 


Rs. 8 15 4 


1 March 
Large 


24 Do. Do. yield 2s. 4c. of Silk No. I and 
2, A. size 4 to 5 — 7 to 8. Average khwtas 
per seer 13 to 15—23 to 24. 
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Fixed price 1831« £s. 8 8 0 
Medium of premium for 
fine assortments 0 7 4 

Rupees 8 15 4 

^46 Do. Do. Yield 2s. 2c. of Silk No, 1 B. 
( C. 1 of sizes 10 to 12—12 

3 to 14. 

Fixed price Us. 7. No premium. 
Average per seer — 16 to 17 
82 Do. Do. Yield Is. 10c. of Silk No. 1 2 

B. 2 C. of sizes 10 to 12—12 
to 14. 

Fixed Price Bs. 7. No premium. 
Average per seer 16 to 17 
32 Do. Do. Yield Is. 8c. of Silk^ No. 1 2 

C. of size 18 to 20. 

Fixed Price 1881, 6 12 0. 
No premium 

Average per seer 28 to 31. 

181 Khwans of cocoons. Average cost of 

cocoons per seer Bs. 6 8 0 

Do. Do. of silk per seer at the fixed 

rates of 1831 of ..Bs. 7 8 9 

General Average per seer 10 to 12 to 30 and up- 
wards: about 45 Begahs yield a maund of Silk or 
one Begak and a portion t# a seer. 

The Nirick of the high lands (or Peteat) vary per 
Begah^ from 3 ta 5 Bupees. 

• Do. Do. of low lands (or Beraty) from 1—4 to 

3 Bs. 

The plant yields five or six crops in the year throughouti but 
the price per load fluctuates, even so much as from Eight annas 
to two Bupees (and upwards in adverse seasons). The medium is 
therefore taken of one Bupee per load. 

* About l-8rd of an Aert. 


1 March 
Small 


1 April 


1 July 


6 Bunds 


17 
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The charges for cultivating one Begah of Mulberry land is 
under ten Rupees per Annum including Bent, viz. 

Average Revenue, or Bent per Begah Bst 4 4 0 

Manure (Saure) 1 B 0 

Labor of 40 days in the year 4 0 0 

Total Rupees 9 12 0 

Which Begah is calculated on the average to produce 

14 loads at 1 Rupee each Rs. 14 0 0 

Gain... 4 4 0 

But supposing only 44 bundles are obtained 
in the year from one Begah the produce will 
be Rupees. ... ... ... ... ... 44 0 0 

Deduct charges of cultivation and rearing 
as above. ... ... ... 9 12 0 

Profit, Rupees. 34 4 0 per annum. 


(Signed) COLIN SHAKESPEAR, 

Rmdeni, 

(True Coi)y) 

Soonamoohy COLIN SHAKESPEMl, 

Silk Residency, ^ Resident, 

nth April, j 


MEMORANDUM. 

4 Cowries 1 Qundah, 

20 Do. 1 Poon, 

16 Poons 1 Khwan,*’or 1280 Cowries, 

16 D&Ilahs (of S Khwans each) makes 

O.. Gumh of 45 Kh«.. L’SfS’E.iL*” 

The ^'D&llali'^ is a round Tray of Mat, about 5 feet diameter, 
on which the worms are fed with Mulberry leaves and when about 
to spin their cocoons are removed to an oblong Mat frame, ^^out 
the same dimension, called ** Chunder-Key” on which there is a spiral 
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lattice frame about 2| inches high forming compartmenta wherein 
the worms spin its cocoons. 

Of the samples of Silk laid before the Society taluatione have 
been made at Poona, Ahmednuggur and Bombay, from which it 
appears that the Silk now produced by Mr. A. Graham and by 
Sorabjee Patel, reeled by the China reel is precisely adapted to the 
consumption of the country. If the article be made finer it will 
not, for native manufactures, fetch a higher price. If finer Silk is 
reeled it must be sent to Bombay for exportation. These Poona 
and Ahmednuggur samples are classed in Bombay with the China 
Silk called Tayzaant which sells at 12k and IS rupees the pucka 
seer (2 lbs). 

Thus from Mulbenies planted in all manner of ways with the 
sorts mixed and by the simple Chinese reel, one great step has at 
least been made to produce Hat which witt cell the beet at the near^ 
eet mariet. 

If we expect to see the production of Silk extend among the 
natives we should at first propose the use of the Chinese reel 
only. It is worked by one man. The Italian reel requires three; 
one at the basin, one to turn the handle or winch, and one to 
keep up the fire. The Chinese reel requires a very small quantity 
of fuel, another Decian argument in its favour. The Italian reel 
in return for the labour of three persons and the larger expense 
of fuel, reels double the quantity of Silk in a given time. ItaHan 
reeling would require an extensive factory, and its madiinery is 
not portable. Any leeler may carry about the Chinese apparatus 
and work it where he pleases. « 

I need not enlarge upon the extensive market there is in 
India for course raw Silk. I wiH just allude to the article of 
Spun Silk (spedmen exhibited which is made from the damaged 
cocoons,) — those which are deformed, abortive, or have been per- 
forated by the moth. These in Mr. Graham’s establishment ate 
turned to good account. They are spun into a coarse thtead, after 
being soaked ior a night with some Lentil seed. They ate pull- 
ed ^ut and twisted around a bamboo skewer exactly as twine is 
made in this place for fishing nets. 
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This spun Silk briugs 6 rupees the pucka seer at present^ and 
urhen made a little finer it is expected to sell at 8 rupees. 

I shall now conclude with a few directions for combining the 
Bengal and Italian methods of planting the Mulberry, so as to 
form the most economical plantation for the circumstances in which 
we are placed on this side of India, where irrigation is absolute- 
ly necessary. 

The variety of Mulberry termed St. Helena” is the quickest 
in growth of any of those brought to this country which are adapt- 
ed to tree cultivation. This may be seen by any one who will 
take the trouble to visit the Kutoor Bagh, where in good soil, 
and under the hands of Mr. Mutti some of this kind have made 
an astonishing growth. 

These when planted at 12 feet distance reserving a four feet 
bed around each tree, will take up one third of the field, and in 
three years (perhaps earlier in rich old garden ground like Kutoor) 
they will be fit for use. There remain two thirds of the field to 
be disposed of. These two thirds should be planted with the com- 
mon Mulberry, the Desee Toot of Bengal which will yield a crop 
within six months, and according to the system described by Mr. 
Sliakespear, after giving four crops a year, being continually cut 
and never allowed to riee alove IJ (one aud half) foot in height^ 
will in three years be exhausted. They will then be dug up, and 
the field thenceforward appropriated solely to the trees, unless some 
small annual crop be insinuated between them in order to assist 
in paying the expenses. In proposing to persevere in the use of 
the Bengal Desee Toot for a crop, I may slicw as a proof, that 
this variety does not necessarily produce a coarse Silk, some spe- 
cimens of the March Bund Silk of Bengal reeled at Soonamooky. 
The worms producing this having been fed on this kind as dc- 
5cribed by Mr. Shakespear* Whether we shall ever be able even 
with improved food to exceed this on our side of India I cannot 
pretend to foresee, but I humbly submit that our present object 
ought to be to extend among the nativea of thU country a jtroceae 
that they are the most capable of carrying on and the produce of 
which ie the best fitted for their own home market* ^ 

Bombay, hth January ^ 1835. 



APPENDIX. 


Sietei of the ^^edee and varietiet ef the Oenue Morne eulH- 
veiei for feeding Sili leomu, 

[N. B. This was sent to Bengal for remark and correction, 
and is inserted here for the same purpose. Dr. Wallich's re* 
marks are a sufficient apology for its imperfections.] 

1. § Fruit roundish. 

Monte nigra. — ^The common officinal Black Mulberry, not in 
India, used in some parts of Europe and in Persia (?) for feed- 
ing worms. 

ll. § Fruit Cylindrical, (a) fruit very long. 

Monte leptoetaehya [Wallich.] The Shah Toot, leaves rough, 
variously divided or entire. 

A large Tree. 

(b.) ^ruit ehort. 

Monte Indiea, — Leaves entire or divided, smooth heart-shaped, 
equal at the base, fruit deep purple. 

Varietiee. 

'*^Stem shrubby and diffuse, leaves divided. 

1 D^sce Toot of Bengal- 

2 Bad^see,->Madra8see or China, cultivated by Mr. A. Graham 
at Ahmednnggur and by the Engineer Corps at Seroor for Gabions. 

**Stem arborescent, leaves never divided. 

* I " St. Helena Mulbeny” sent from that Island by the Honor- 
able Court of Directors, the best kind for tree cultivation. 

Query. What is Morue Tatarica ? Is it the last mentioned ? 
Vide Sprengel Sys. Veget. Vol. III. 

Monte Alba — ^Leaves entire or divided, smooth heartshiqied ; une- 
qual at the base— fruit white or variously colored, pink or purple. 
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VARIETIES. 

* Arborescent. 

1 Italian White fruited Mulberry introduced here from Italy, 
brought vi& the Bed Sea by the Hugh Lindsay Steamer. 

2 Doppia foffUa/* an Italian variety, sent here from St. 
Helena. 

** Shrubby and diffuse. 

1 Bed fruited variety from St. Helena, large entire leaves, 
red, very acid fruit without a Mulberry flavour. 

*** Doubtful varieties. 

A large leaved variety — query , Bose — leaved or Spanish Mul- 
berry ? has not yet yielded fruit, came in the same boxes with 
the wdiite variety by the Hugh Lindsay. 

A Mulberry, raised from seed procured from Kabool by W. 
11. Wathen, Esq. Chief Secretary to Government. 

The above, with Morus Mauritiana, and Mprus scandene, both 
received from Bengal but never used as far 1 know for feeding 
worms, are all the kinds cultivated in the Garden at Dapooree, 
where the real Black Mulberry is of course still a desideratum. 

Vote , — To procure clean straight growing young Mulberry trees, the following 
method, which is in use in some parts of Bengal 1 have found to answer better 
than any other ; after having tried outtiags of all lengths and siaea. Take cuttings 
of wood of only a year old. a span only in length, when the leaves are off and 
new buds are formed, bury them in the ground and water freely, in about a month 
or aa soon as roots have well struck, transplant them aiugly. and in a year they 
will be ready for finally planting out. 

To JOHN BELL, Esquikk, 

Secretary to the JgricuUwal Society of India. 

Calcutta. ' 

Sir, 

1 liave the honor to enclose herewith a few remarks on the 
cnlture of the Silk in Bengal, whiclt I shall fedi obliged bj your 
laying before the Agricaltural and Horticultural Society. 

1 have been informed that the society wished to have a treatise 
‘.on this subjeci, but as such from me would only have been a 
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repetition of what 1 have published in my ** Guide/' a copy of 
which has been presented to the society, it appeared to me that 
the enclosed paper in conjunction with my Guide'^ would pro- 
bably be found useful. 

I shall at all times feel happy in giving to the society any 
urther information on the subject, and it will be a pleasure to 
me if 1 succeed in convincing the society of the great advan- 
tage that would result in cultivating the Mulberry as a standard 
Tree, instead of the Bush, by which means I feel certain the 
quality of the Bengal Silk would be materially improved. 

I have the honor to be, 

Sir, 

* Your most obedient Servant, 

G. MUTTI. 


2 


Bombay, 

0/^ October 1838 




(True Copy.) 

G. MUTTI. 


In remarking on the culture of Silk in Bengal I must first 

state. 

That I have twice seen cocoons produced in Bengal 4 which 
were of a small size and soft, but which having been sent here 
as samples, I suppose were the best that could be procured. 

From the manner that I have seen two Bengalliea here rear 
the worms and wind Silk, who were expressly selected and sent 
for the purpose of teaching the whole of the silk process in- 
clusive of the mulberry cultivation. 

From enquiries made from thelto. 

From information derived by me by perusing the several Ben- 
gal accounts in the Newspapers and elsewhere. 

From the Beport lately published of the proceedings of the £. 
I. Company in the cultivation of Silk, &c. 

From my careful xamination of some of the best Bengal 
Silks. 
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And finall/ from comparing the whole with my own ex- 
perience in Italy and here^ I perceive three principal faults in the 
Bengal Silk culture^ viz. 

1st. The system of training the mulberry as a bush or shrub. 

2nd. In the rearing of the Silk worm. 

3rd. In the reeling of the Silk. 

And I would respectfully remark^ 

That in Bengal several prejudiced opinions exist regarding the 
method of training the mulberry as a standard, viz. 

let It is said that by feeding the worm with the leaf of 
the Tree, the Silk becomes coarse. 

This is plainly contradicted by the fact that in Italy wliere 
the finest silk in tlie world is made, the worms are fed only 
with the standard leaf. 

I myself here find that by following tlic same Italian plan, 
I get the best cocoons and finer silk. 

2nd. It is said that the leaf of the tree being hard, the 
worms do not eat it. 

This clearly shews that as the worms arc not properly reared 
they become weak, and therefore have not strength enough to sub- 
sist upon hard leaves. 

In Italy not only are the worms fed with the leaf of the 
Tree but we make there also a difference and distinction in the 
leaves paying more for those of an older tree and hard ones, and 
it is also to be born^t in mind that in this climate, this insect 
for a part of the year ought to be more healthy and stronger 
than there, where only by artifiejal means and precautions, we are 
able to keep it up. 

3rd. It is said that the standard mulberry does not succeed 
iu Bengal it having been tried but without success. 

The very same thing was said here some years ago regarding 
the Concan and Deckan, but experience has now proved the con- 
trary. 

It . was just for the sake of removing the prejudice which ex- 
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cited on the subject, that I undertook to train 14 varieties of 
mulberries as standards, among which there were several of very 
bad descriptions and Bushy including the Cliina divided leaf and 
every one has astonishingly succeeded, fine standard Trees, with 
large stems, branches, &e. 

The only inconvenience I had was that they gave me great 
deal more to do than the other good species. 

They succeeded not only in the Dcckan but in Bombay and 
Salsettc, where the climate in some places is approaching to that 
of Bengal, but with tliis disadvantage, that it is not so moist and 
damj) as in Bengal, which is a very grand thing. 

4th. It is said that with the bush system, silk can be made 
T) and H times a year, whereas with the tree only 3 or 4. 

IViie it is, but it is also a fact, that 

l&t. The result of the wwras fed with the bush leaf will 

not produce as mucli as that fed with the standard leaf. 

With the bush system a person is engaged all the year 
lOiuid 111 rearing worms and winding Silk, and after all does not 
make so much silk as the other who uses the tree. 

‘ird. The bush occupies a great extent of land and gives 

lower leaves as compared w'ith the tree. 

4th. The leaf of the bush has little substance and cannot 
be expected, nor is it possible to produce as good cocoons as 
from worms fed with the leaf of the tree. •• 

5th. The bush requires for ever cxpence and trouble, which 

is not the case with the tree, as* after a few years nothing is 
required for the latter except pruning and thinning, which labor 
is amply repaid by 4he wood obtained, and this certainly is a 
very great object, saving money and labor. 

f>th. For the proprietor of the land having standards in his 
ground the place is a valuable one, it is actually a capital that 
he ^as got, and the income which he yearly derives from such 

estate is far superior than if it is planted with bush. 

18 
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But what is also a very great object, is that with the leaf of 
the tree, if the worms are properly reared, we may always have 
splendid Cocoons, — which not only is a great advantage from the 
greater quantity of silk that would result, hut also tliat we may 
easily have fine even and clean Silk, and it is quite a mistake to ex- 
pect to have perfect Silk from had Cocoons, and notwithstanding 
the ability of the workman, the work is tedious and the resuU un- 
satisfactory. Let an experiment be made of one Begah or one hun- 
dred plants of the St. Helena species following my directions given 
in the guide to the Silk Culture regarding the planting and rearing 
the standard, and I have no hesitation to say that the result will 
be, that not the bush, but the standard tree system will be found 
to be the one lhat should be followed even in Bengal. 

If the same extent of land now occupied with bushes were 
substituted with standards, a very much greater qiianliiy of Silk 
would be obtained and more easily would result of boiler quality, 
besides the otlicr advantages I have already mentioned, and in con- 
elusion I doubt not that the cultivators of the mulberry, the pro- 
prietors of the Land, these rearing Silk worms and winding Silk, 
they will be a great deal more satisfied. 

2nd. The rearing of the Silk worm. 

This insect is not properly reared and consequently tlie cocoons 
produced are poor, the worm requires u longer time to spin, and 
the consumption of leaves is greater. 

One of the worst and most prejudicial things is, that the 
worms are kept too crowded in the baskets some times owing to 
carelessness or bad instructions and at others to one of those 
7nal eniendae^ speculations to save leaves. In fact the 2 Bengallies 
and others observed to me on my making this remark, that by 
keeping the worms in less baskets there is, an economy on the 
consumption of leaves. 

1 agree in that, for notwithstanding all the attention that could 
be paid (and indeed it cannot be expected that every one w'ill 
be zealously attentive), the. consumption will be alw'ays greatey and 
there will actually be some waste af leaves. 
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But tliis loss for the quantity required to make one pueka wer 
of silk will amount let us say to about 20 pucka seers of 
leaves more. This decidedly cannot at all be compared with the 
greater loss tlmt would arise from the cocoons produced not be- 
ing so good as when the worms are kept, not crowded as say 
about 15,000 of the former would be required to give the same 
product of Silkj for which about 10,000 of the latter would be 
sufficient. 

It is likewise certain and evident that the insects will not all 
s])in in 2 and 3 days — a part will remain a longer time. What 
greater quaiitity of leaves vvould then be consumed ? Consequently 
the assumed loss of about 20 pucka seers of leaves is only an 
imaginary one, and instead of a loss there is actually a saving of 
leaves also. 

It is very easy to correct amt put a stop to this very great 
inconvenience, by taking the trouble to show and look after the peo- 
ple rearing the worms for a few days until they get the habit. 

« 

There is also another fault which is too remarkable, no differ- 
ence is made in the leaves that arc given to the worms, especially 
ill the last stage. 

No care is ttiken to jircserve properly the leaves for the night, 
that they may not get dry or ferment. Let a certain number of worms 
be reared by removing them every 4* days, not keeping them crowd- 
ed, and choosing the leaves to be given according to their age, care 
to be taken of preserving the leaves and I am bold to say, that a 
remarkable improvement will be the result. 

Here, several times I made those experiments and astonished 
the people by showing the great difference that results if the Worm 
is reared comme il fant, 

3rd. Heeling of the Silk. 

Il is a thing that very much astonished me to observe a great 
quality of Bengal silk to be so dirty and in so neglected a state. 

• To clear the silk of Neebs and uneven threads and fill maid 
is an easy operation. 



1 luivc got besides the men, several lads that are doing it per- 
fectly well and they had but little j)racticc. It only requires some 
j)ractice and patience and not to be in a hurry. 

It is a prejudice that generally exists in India to suppose tliat 
all tlic Native.s are good for nothing, and it is absolutely necessary 
tliat they should be constantly superintended by an European. 

My experience shews the contrary. J3ut it may be permitted me 
to observe that to succeed in getting a good one wc should not 
follow the system generally adopted, which is to order a thing and 
to be oir leaving tlie man to go through it, or rather to say leav- 
ing in a mess. 

It requires some patience to stay with liim, put him in the 
way and assist liim, and finally from time to time, to reward him 
with some presents for liis exertions. No such things are observ- 
ed here, and as to presents it is said to be an extravagance adding 
the mail has got his (or good) pay.^^ 

I ascribe to nothing more than to some patience ami pre- 
sents, my having been able to muster several clever and very ac- 
tive Natives among my people. 

Homuav. } 

2m October, G. MUTTI, 

(True Copy) 

0. MUTTI. 


EXTRACT 

0/ a Report from. Mr. Multi, Superintendent of the Silk Culture, 
dated i5M July 1839, lo^lhe Acting Collector of Poona. 

1 L. Of the rianiatioiis made, several are entirely lost, princi- 
pally for want of irrigation ; almost all the Streams, Rivers and 
many Wells having dried up; the famed Narrangaom Bund did 
not run for some lime— some Plantations have been destroyed by 
Cattle, some rooted up for fear, and finally others left to perish 
by the Cultivators, ^ 

1 5*. Nolwithstaiiding all these disadvantages and obstacles after 



giving io them full consideration, there remains a greater number^ 
of Flaniatious in existence than could have been expected, while it 
was the opinion of many that not a Plant would exist — almost all 

our losses have been of Mulbciry Hedges and Nurseries, but we 

liave liad in return Plantations of a quantity of Standards, besides 
a number of the Hedges are still in a flourishing condition ; almost 
all the young Trees are planted in the centre of the Land, and 
the Cultivators arc much pleased, and seem to take great care of 

tliem. 

r 

16. We had the satisfaction of assisting other quarters of 

this Presidency, and of Tndia generally, witli Mulberry Seed, Seed 
Plants, Silk-worm Eggs, and also with informations. The experi- 
ments tiirougl). this assistance have been attended with favorable 
results. Prom the state of incertitude of the present temporary esta- 
blishment for the production of Silk, and the want of some fixed 
and settled locality, and for other reasons, I have suggested to 

my Assistant, Setwa Ooondgall, io establish a Silk Manufactory at 

Wargaom Kassimbeck, at page fol. 7 will be found an account of 
its first successful attempt. There will be found also at page fol. 
H, a Report of several experiments &c. in Mr. P. de Ramos' 
estate at Naigao, near Bombay. Finally at page fol. 9 and 10 will 
be found several informations regarding the Silk Culture proceed- 
ings and progress. 

17. It will be seen, that far from having been too sanguine 
in my expectations from the Silk Culture, the result lias on the 
contrary been beyond them; in fact, in my ^ Guide I stated that 
in the hot weatlier the progress of the Worms is but slow ; that 
tlicy take a longer time to spin, and they do not then form good 
Cocoons, and unless great prccaufions are taken the great heat 

ill the Worms. 

18. The weight of my best Sulphur and Yellow Cocoons, 5 
days after the Worms had begun to spin, and before being baked, 
had been, for 5,000 Cocoons, Pucka Seers (of 80 Rs. each) 5 to 
5| and this has been the case during several years, and the Cocoons 

’*‘*1 ehall shortly make a general inspeciioii and send in my Report of what Tcicains of 
(he former Plantations. 
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spun in the most favorable season. The Eggs of the Worms form- 
ing White Cocoons hatched irregularly, and the Cocoons obtained, 
were not large. 

19. In my estimated return (vide Appendix page 10) I cal- 
culated 18,000 Cocoons would be required in the hot season to 
make one Pucka Seer of Silk. That on the first year of the 
plantation, of one St. II<dena Mulberry Tree could be got h Seers 
of Leaves in pruning it. I do not doubt that the Natives would 
be easily induced to devote their attention entirely to the cultiva- 
tion of the Mulberry Tree, in preference to the Emit Trees— all 
the operations connected with the making of Silk are well adapted 
to the Natives of this country ; they suit the aged as well as 
the strong and healthy constitutions ; tlie Females as well as Men ; 
and 1 feci quite satisfied, that to make improvements in this 
country does not require Lacks of Rupees, but that as in the in- 
stance of the Silk Manufacture, the Natives now begin to appreciate, 
though as yet slightly, its advantages ; and that, with the encourage- 
ment, protection, and some assistance at first from Government, such 
soon would form a ricli and important article of sale, add to the 
Revenues of Government, and diffuse wealth and comfort among 
thousands of its now impoverished subjects, 


DECKAN. 

Raw Silk Manufactory established at Wargaom Kassimheck, 
2 miles distant from Manshire, and 8 miles from Nar- 
rangaom. 

20. I suggested the formation of this Establishment to my 
Assistant Setwa Goondgall, for many local reasons, wliich it is un- 
necessary here to state, but chiefly to give the Natives in the neigh- 
bouring Villages confidence that the Trees they were planting would 
yield them a return ; by thus shewing to them the use to which 
these would be put to, and to give them some idea of the value 
of them. For otherwise, it is contrary to my plans to slart such 
an Establishment until a supply of Leaves and other requisite^ are 
first of all secured ; and it has not been without some regret, I 
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felt induced^ by peculiar circumstances^ to suggest the premature, 
formation of this £stablishment. The first attempt to make Silk 
here, in May last, has however been very satisfactory. 

21. About 35,000 Mutti's Worms” have been reared. The 
Eggs were hatclied in April, and the Worms spun in May, not one 
died ; they were of a largo size, and as liealtliy as in their favoura- 
ble season of the monsoon ; while in fact, also they were fed during 
the last days of their stage on the Sliah Toot” tlie leaf of which 
is large, hard, and harsh. 

22. The Leaves were besides brought from a distance of 12 
miles in the hot burning weather of that month, and these also 
were given to the Worms not in the same day, but on the second 
and third day; after having been gathered. 

23. I had chosen and weighed some of the Cocoons produced, 
and before baking found them to weigh 

13 to I Tolla. 

100 to 7i ditto. 

200 to 12i ditto. 

500 to 33J ditto. 

of White, Yellow and Sulphur colour, witliout any difference in their 
quality, 

24. To wind the Silk, which was of various qualities, to shew 

what could be done by them, Natives were employed from Poona, 
Wargaom, Cheenchoree, Goonjoorw«|p5 and Joonier, and the Silk w^as 
sent to Bombay for inspection, and the most satisfactory Reports of 
its quality had been received. • 

25. Doctor Gordon's Ambala” monthly and yearly Worms 
formed very small Yellow Cocoons,* but with almost no floss; they 
hatred irregularly, a few in a day, and the AVorms in their full 
growth were very small ; we shall see what improvement they may 
make hereafter ; but I do not think much of this breed, 

2G. If no intrigue or obstructions are allowed to interfere, 
without doubt this infant Establishment, the first foundation of the 
ext^sive plan I had in view, cannot fail to progress. Setwa Goond- 
gall has all the qualifications and merits required, and is indeed a 



verj superior Man, \ny best one, and is well aoriuainted with every 
process connected with the Silk Produce. He is also very zealous, 
energetic, of an excellent temper, and as far as I can judge, most 

lionesf and trustworthv. 

•/ 

27. I would beg leave here to state, that in regard to the 
production of Silk, tlie general opinion w\as, tliat the Braliinins would 
never have any thing to do with the operations connected with it. 
The result however has sliowri the contrary, in fact. 

At Kotroor — Several IJralnnins hfivc been employed to rear Worms 
and wind Silk. 

At Sassoor — Succaram M. Davee rears AVorms and wind Silk liini- 
sclf, and intends to have, in time, a Silk Manufactory. Several 
Brahmin Boys also of one of the Schools there, and even the 
Master himself have been winding Silk. 

At Indapoor — Treegoor is rearing AVorins and his Sons winding 
Silk. 

At JooNiER — 13. Gampoolec is rearing Worms and intends to have a 
Silk Manufactory. 

At CuowAN — Limgain R. Gokla is making an extensive plantation 
of Mulberries and intends to have a Silk Manufactory. 

At Wargaom Kassimbeck. — Several Brahmiiis liave reeled Silk in 
Setwa Goondgall’s Establishment, and latterly great number of 
them there, as well as every where else, have applied for being 
employed in the rearing of^'Worms and reeling of Silk. 

28. Wc must moreover bear in mind, tliat at present we 
have not Plantations *of consequence, nor Trees in maturity, as it 
is only one year since we began to plant, and tliat every thing 
doing at present, is merely an \5xpcriment — when a sufficiency of 
Leaves to feed the Worms is procurable. Silk may be made to 
any extent, and tlien of course to some amount ; the benefit to 
be then derived from it, will be anotlicr inducement, and en- 
courage great number of people to embark on this speculation. 

29. 1 would now sum up in conclusion the results that have 
been the consequence of the efiorts to establish the Manufactory 
of Silk. 
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IsL The prejudices of the Natives have been overcome regard- 
ing planting Mulberries^ rearing Worms, and winding Silk. 

2nd. In the Deccan, Bombay, and Gonkan, we have several 
Natives engaged in making properly Mulberry Nurseries, transplant- 
ing and pruning the Trees correctly. 

3rd. The system introduced of transplanting the Mulberry plant 
without earth has been proved to succeed very well, and their trans- 
plantation is found to be very solicitous and economical, as instead 
of a Man removing one Tree at a time with earth, ho can remove 
those without earth in hundreds. The Natives were astonished to 
see this mode of plantation so successful ; and 1 was mjiself surpriz- 
ed to see the buds shoot out with Leaves t days after being 
transplanted. • ' 

4th. The quantity of Eggs produced by the Butterflies have 
increased.* 

6th. The White Cocoons that were before small, arc now in- 
creased to just the same size as the Yellow and Sulphur, and the 
Eggs arc regularly hatched. 

6th. Experience has now shewn, that it was not only at Koot- 
roor Bang we had Cocoons of a quality that 10,000, would suffice to 
produce a Pucka Seer of Silk instead of 13 and 18,000 Cocoons as 
stated in my Guide, but we have that quantity also at other places, 
by which saving of Ijeaves, Wages of labourers, and room re- 
quired for the rearing of Worms are effected, and the result 
of product increased. 

7th. The capability of the Natives to wuid Silk of a superior 
quality has been established beyond doubt. 

Hth. The value of a Mulberry Plantation in the sale of the 
Leaves has been shewn. The Leaves bought for feeding the Worms 
at Wargoain have been purchased by Goondgall from the Ryots at 
H Pice the Pucka Seer, and the greater part from pruning their 
young Mulberry Plants under one year of age, in the Villages of 
Cbinchooree, Wargaom, Sawargaom, Narangaoni, Goonjoolwaree, and 

\ In my Guido I calculated 18 Pucka Seers, aud that too io the faforabla sca- 
lou when the Worms spin quickly. 


19 
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Malliongali. I allended myself as a mediator on this, the first oc- 
casion of Jlie kind, to point out the value to them, and to give 
them a few observations. I liad the satisfaction to see those Natives 
very inuph satisfied, and inorcovcr to hear tlie Natives at Naran- 
gaoin, a people, by the bye, very difficult to satisfy, call 
me their “Danea”; that God had sent me to them — adding, that 
during other years at this period, (March) in which they have i\o 
products, they generally had recourse to their Sawkars to get some 
money to go on with, but now they are assisted by the Mulberry. 

9tli. From an experiment made at Naigao, near Bombay, at 
Mr. F. de Ramos' Estate, it has been found that the consumption 
of Leaves of the St. Helena species for the AVorms, from the day 
tlicy were liatched until they began to spin, has been proved to be 
12 Pucka Seers, (of 80 Tolas} for 1,000 Worms.* 

That the very Mutli Worms" require 31 days in Poona to 
begin to spin, have spun in Bombay in 2l to 20 days. 

80. The Island of Bombay was declared by the best judges 
to be a place unfit for the Cultivation of Mulberry and the rear- 
ing of Silk Worms, but it has now proved totally to the con- 
trary, and I am quite convinced, that this will be a place of 
inqjortance as far as tlic Island can provide with Leaves. 

BOMBAY. 

NAIGAO — ME. P. DE KAMOS’ ESTATE. 

31. This is the head quarter of the Mulberry Plantations and 
Nurseries for this District, and the place iii which it is intended, 
in time, to liave a Silk Manufactory, which, from the present 
flattering appearance, I hope, will become an Establishment of 
magnitude and of extensive usefulness. 

MULBERRIES. 

32. It is very gratifying to see the great progress the Stan- 

* I am happy to say, that the improvement made in this branch is as follows : 

DeccaDf at Wargaon.— I roimted tha Eggs of several Butterflies and found that 
each of them laid 240. 300, 315. 320. 345, 380, 415. and 435 Eggs. 

Bombay, at Naigao. — The Butterflies laid each. 250, 280, 310, 333, 366^ and 
442 Eggs, and they arc larger, and require only 10 (o 20,0f>0 instead of 22 to 
24,000, to form a Tola weight of 12 Poona Massas. 
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dard Mulberries of several varieties haye madc^ from Seed^ ^iid 
Slips^ and how properly all arc pruned. 

33. The Bark of the Tree here has an Ash Colour, whilst 

ill the Deckau that of the healthy Tree is Green. The Leaves hero 

are larger and thicker, and are of a Darkisli Colour instead of 
Green ; several varieties, of which the cuttings planicd in the Deckaii 
succeed but very rarely, have here every one flourished. I calculated 

in my Guide that a Tree one year old would give 4 Seers of 

Leaves, but it now gives much more. 

34. Having been blamed for attempting to pretend to iniro- 
ducc Silk in this part of the Presidency, 1 agreed with Mr. Ramos, 
that he should rear a small quantity of Worms for an experiment. 
The result on several trials has been in every respect most satisfac- 
tory, and always evincing improvement. 

WORMS. 

35. The result of the Worms reared has been as follows : 

In September 1838, they had begun to spin the Cocoons in 26 
days from the day the Eggs had been hatched. 

In November, they spun in 27 days. It is to be remarked, 
that the temperature, during that month, in tlio room where the 
Worms were kept, ivas not lower than 78 degrees, generally 82 to 
84, and on several days reached to 86 to 89. 

In April 1S39, tlie temperature w^as from 92 to 94, and did 
not affect the Worms, but they took 33 days to begin spinning. 

In if ay, they employed 21* days and sphu very fine Cocoons, 
the weight before being baked of some that I weighed was as fol- 
lows; in this month the temperature was from 92 to 94 at noon, 

•11 to a Tola — and 500 to 42 Tolas. 

In June, the Worms spun in 21* days still better Cocoons 
than in the preceding months, weighing 

*8 Cocoons to 1 Tola. 

8^ do. to do. 

* 41 he vTPnlher bcinp: very damp Ihe weight of the Cocoons were heavier, but from their 
size it could be perceived they were superior than those of last month. 
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HTul at this time there were reared 80,000 Worms; the tempera- 
ture for a few days reached 87 degrees and was generally at S2 
to 85. 

3^'. All account has been kept of the St. Helena Leaves 
given to the 30,000 Worms, and it was found that the consump- 
tion was 12 Poona Pucka Seers for 1,000 Worms. 

37. 'riic species of tlie Worms reared was Mutti's Worms/^ 
tliat which in the JJeckati takes generally 30 and 3i days to 
spin in llic favorable season. 

38. Mr. Ramos has also reared Dr. Hardy^s Worms from 
Eggs brought from Itiilv by that gentleman, some are Large and 
Black, and otliers of Ash Colour, and they consume great quanti- 
ty of Leaves. — The Eggs hatched irregularly, a few in a day : 
'Fhcy have made tolerable Cocoons ; now in more thaii 3 months 
only 15 Eggs hatched from those we had here, so that it would 
appear that they are not montlily Worms ; nevertheless I do not 
despair to reduce them like mine to become so. lie has begun 
to cross them with t,hc otliers, until they are duly perfected. The 
first lime they have spun in 31 diiys, now in 26. 

Dr. Hardy Cocoons have -two peculiarities : 1st, the fibre is 
Finer than mine ; 2d, they have very little and almost no flo^. I 
have however observed that this second time, the few Cocoons have 
a greater (quantity of lloss than before. They spin the Cocoons 
very A\hite, also a Straw Yellow, and a Nankeen Colour. I have 
good opinion and cxjiectation of these Worms ; we shall see their 
progress hereafltT. 

39. lu Uii winter the Worms will thrive very well here; 
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the temperature being more equal ; fewer of such great changes as 
occur in the Deckan. 

40. I had also the opportunity of making another observa- 
tion regarding the Leaves. It rained all the day at Naigao in 
very heavy showers for several days, wiiich obliged the Leaves to 
be dried before giving them to the Worms; the Worms were 
however fed in due time without any delay. Tims the monsoon 
will never be felt as an inconvenience, for when the Trees attain 
their maturity, the Leaves may be gathered, not in one, but 2 days, 
before giving them to the Worms, witliout prejudice. 

IIAW SILK 

41. Specimens of the Silk spun at Mr. llamos* Establishment 
have been submitted to Government and to the Chamber of Com- 
merce, and they have been declared to be as fine as the superior 
ficngal Silk. 

i2, 1 cannot say much of the Plantations belonging to the 
other individuals at Naigao, Boewarce, Mattoonga, and Mahim ; 
some of them are tolerable, and others in a poor state. 

43. In concluding this Report for the Bombay District, I 
deem it my duty to say, that Mr. Ramos' enterprise, spirit, exer- 
tions and liberality towards extending the Silk Culture, are de- 
serving great prise and commendation. It is only 15 months since 
lie began to make the Nursery of Mulberry Cuttings, and Seed, 
and 12 months since their being Transplanted, and his Gardens 
arc now filled with Mulberry Trees. He suggested to other per- 
sons to plant, gave several thousands Mulberry Plants and Cut- 
tings, Carts, and pt*ople to carry and plant them, and to manure 
the whole, gratis. He has beem supplying for several months 
SilIP Worm Eggs for several quarters, gratis. 


CONCAN. 

UASSEll^ — MR. BROWNRiGo’s RSTATE. 

41. The Mulberry has not made great progress here, owing 
to the poor sandy soil which required more manure and irriga- 
tion, and from the plants not being touched with the pruning 
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knife as should have been done ; however I hope to see them in 
ilie future going on famously^ as Mr. Church is himself taking 
the deepest interest in it. 

45. A part of the Leaves of the Trees exposed to the Sea- 
side are a little injured by the breeze, which blows very strong. 

40. Tlie , Silk Manufactory would be a very good addition to 
the Sugar Establishment, as in both there could be kept up a 
number of persons always employed for one or the other, and no 
occasion llien to pay wages to people for working only a few 
days of the month, and subject to the inconvenience of discharg- 
ing them. 

47. I am also very glad to perceive that Mr. Church has 
the valuable plan in view of granting Sfulberry Slips and Plants, 
gratis, to tlic Ryots, in order that in that quarter also the Silk 
Cultivation may be extended. 


KAMAN 

Is a very small village (Waree), situated in a rather fine aud fertile 
Valley, with abundant of Bamboos, Wood, and Grass, G miles distant in 
the interior from Bassciii, possessing abundance of Water of very good 
quality. There are two means of communication, one by Land and 
another by Sea ; the distance from Basseiri the same by cither. Last 
March 1 began the plantation ; I made a Nursery of different 

species of Cuttings, Seed and small Plants, which I carried there, 
without earth. The other day ou going to inspect them I re- 

mained quite astonished and delighted to see the incredible pro- 
gress they had made. The progress the Trees make in the 
Deckaii and Naigao, cannot at all be compared with wliat has 
been the result at Kaman. Tlw Leaves arc so large,* dark, 

and thick, that only a person well acquainted with the Jlulbetry, 
can distinguish the species; and had I not made the Plantation 
myself, 1 would have doubted of the rapid progress the Trees 

hud made since they were planted. 

. 49. I am told, that the Proprietor of that place applied 

• In fthady places the t rccs give dark largo leaves, but at Kaman the plantation^ are 
in open pll«n 



to Government to have some waste Lnul, existing close by, rent 
free for some years, with a view to cultivate Mulberries, I hope 
that Government will grant it, as in every respect such would 
be beneficial to the country and Government, 

50. The Proprietor of the Mulberry Plantation intends to 
extend considerably ; and to have, in time, Silk Manufactory ; 
whether this will be the case or not is not of much importance, 
as my great anxiety is to have number of Mulberry Trees ; and 
as to their finding a sale for the Leaves, or winding Silk, there 
need be no doubt. Indeed I look upon an extensive well reared 
Mulberry Plantation in maturity, to be, in this country, a mine 
of gold. 

. True Extract. 

W. S. «OYl), 

Aclintj to Govt. 


TO THE RYOTS WHO CHLTIVATK THE MULBERRY TREE 
IN THE DECCAN. 

In 1S38 I published A Guide on Silk Culture in the Dec- 
can” in which, after testing its utility by tlie experience and trials 
of years, I stated my opinion regarding tl)C advantages that would 
accrue to the Deccan, if the Silk Culture were introduced, and 
tlie benefits that would be derived by Ryots individually under- 
taking the cultivation of the Mulberry Tree, the rearing of Worms, 
and tlic winding of Silk. 

» 

2. I pointed out the great advantages •and facilities afforded 
by the climate of tliis country, for conducting such operations ; 
T shewed its peculiar adaptation for such a purpose, and its supe- 
riorfly over all other climates; w^here, notwithstanding tlie incon- 
veniences under which they labor, the enterprize of the people has 
enabled them to derive the greatest pecuniary advantages from the 
Silk cultivation. 

3. 1 submitted statements of the successful experiments made 
in ]goona, and gave an idea of tlie probable benefits that might 
be expected ; finally, I concluded by saying, that I doubted not, 
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that hereafter you would devote yourselves to this culture ; for, once 
known, there is no occupation so likely to interest you as this, 
involving as it does so little comparative labor and fatigue ; and 
tliat in fact it is absolutely necessary you should possess Home 
kind of valuable cultivation. 

4. Since that time Government has been pleased to form an 
Establishment for the Silk Culture in the Deccan, and has nominat- 
ed me Superintendent of it. 

5. You have been shown how to plant Mulberries which 
they gave you, and planted gratis. A number of people have 
been taught how to cultivate the Tree, 

(). Worms have been reared, and arc now rearing at Wargaoin 
Kassimbek, Narrayengaom, and Dingorah ; and, in the former place, 
Silk wound, not for the sake of profit, but with the view of 
showing you the whole process of the Silk Culture, and in the 
mean time, in pruning your young Trees, the leaves are not thrown 
awayi but you get already some return, people also get employ- 
ment and money, and learn the different processes. 

7, Now I am happy to see that the liberality which the Go- 
vernment has evinced, in favouring the Silk Culture Establishment, 
has been already attended with some advantage and success, of 
which it is a sufficient proof that a considerable number of you 
are cultivating the Mulberry Tree, and increased application are 
constantly made by many more. 

8. You have recognized tlie peculiar advantages of the Mul- 
berry Tree, and you say ; “ The Mulberry Tree grows straight, 

erect, and over-shadows but little ground, altlio' planted 13 and 
16 feet distant from each other. Wc can plough and harrow 
^'between the Trees, we can raise our vegetables, grains and 
‘‘ tobacco.” 

0. In many places we see three cultivations going on in 

the same spot, viz. Mulberry Trees, vegetables, and plantains, 
“ or Limes and Goava Trees, which is a great object.” 

10. The Mulberry Tree does not require watching day and 
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night for fear of birds or iliieves. No bright can spoil the pro- 
duce^ and there is no fear of losing the fruit, as in the case of 
your mangoes and other crops. 

11. The weeding, manure, and water which your vegetables 
and fruit trees require throughout the year, are far beyond what 
are necessary for the Mulberry, and this even when a young 
Tree. 

12. Some people in the three montlis of the hot season 
(Shimgah) do not cultivate vegetables, and they have only young 
Mulberry Trees which are attended with almost no labor, or ex* 
pense ; every one of you having your own bullocks and implements. 

1 3. Several of you have planted the Trees close ; the 3rd year 
of their plantation you will not be able to rear any thing be- 
tween them all the year round, but only part of it, because there 
will be considerable shade on account of the quantity of leaves ; 
but this of course will be a consequence of the produce and re- 
turn being greater, so that tho imposibility of sowing other products 
will be no disappointment, and it is a fact (as you f declare 
yourselves) that, considering the great and continual labor that 
you undergo for your vegetables and grain, if you w^ere to cal- 
culate the amount of wages, expense of bullocks, buckets, ropes, &c. 
the result will show nothing but loss. 

H. You have moreover given the most encouraging proofs 
of your capacity and skill in the winding of Silk. The Silk reel- 
ed by Brahmins, Purdeshces, Silversmiths, Malees, Koonbees, and 
Mussulmans, has been sent to Bombay and •'Europe, and has been 
declared to be of a very superior quality, and sold at high prices, 
presents have been given to several Individuals in order to mark 
tli^ satisfaction of Government, and encourage you. 

15. So much have been already achieved by you in the 
Silk Culture, that it affords a conclusive proof of what may be 
hereafter expected. 

16. I have to repeat what I always tell you, that all de- 
pends in yourselves, were you to prosecute the undertaking with 
spirit and perseverance. 


20 
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17. You have often complained and represented to me, that 
your eituafion was miserable, that you undergo great labor and 
get no adequate return, possess no comfort, the generaKtj of you 
having always recourse to '' Sawkars,^’ getting so much in debt, 
and after all losing your Land : and unfortunately a great many 
of these cases are constantly to be met with. 

18. Here is an ample field for your exertions, and if you 
stick to it, you will possess a great additional resource, which 
indeed, let us say again, you stand greatly in need of. 

19. In other Countries they have Silk, Indigo, Cochineal, Coffee, 
Sugar, Spices, &c. and here you get nothing in the shape of va- 
luable produce, and tlie worst of it is, that, you are entirely de- 
pendant on your Grain crops ami. should tlic rairjs fail or prove 
scarce, your position becomes deplorable ; but by engaging in the 
Silk Culture you will be at all times above want, because the St. 
Helena Tree bears leaves all the year round, and with very little 
water. 

20* The same will apply to the people rearing Worms, and 
others winding Silk. 

21. The Silk Culture would afford employment to a con- 
siderable number of Women, Men, Boys, even blind and lame 
people. 

22. Government kindly not only gave you hints, but put 
themselves to a considerable expense in order to improve your 
situation, and if you ;do not avail yourselves of such a favorable 
opportunity, it will be your own fault. Government system is, q.s 
jeu know, never to impose on, or force, any person, but to allow 
them to follow anv branch of industrv they choose. 

(Signed) G. MUTTI, 

Narrainffoom, June 1841. Supt. Sili CvUure> 
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ON THE 

SILK CULTIVATION, 

TRANSIATED PROM THE CHINESE. 


ANCIENT REFERENCES TO TUB SILK-WORM. 

Tile earliest allusion to the mulberry and silk, met with m 
the ancient writings of the Chinese is in the Historical Classic, a 
work which existed before the days of Confucius, because it is 
quoted by him, and which embraces the history of China from 
( b . c. 2856, to B. c. 722) a period of 1684 years. In the former 
part of that period, we have the allusions referred to, recorded 
in the section called the tribute of Yft, who flourished 2200 years 
before Christ. In his days the mulberry is spoken of as a well- 
known production, and silk as obtained therefrom ; so that it must 
have been discovered before his days. The usual tradition is, that 
it was discovered during the reign of Hwftngte (b. c. 2640) by 
liis queen. 

The passages in tlie Historical Classic, in whicli references to 

the mulberry and silk are made, are as follows ; 

• 

In giving an account of Yen-chow, the* south-western part of 
the modern Shan-tung, tlie writer says, " The mulberry region 
having been supplied with silk-wArms, the people descended from 
the hills, and dwelt in the plains.'^ On this the commentator 
remarks ; The nature of the silk-worm is to abhor dampness, 
hence it was not till the waters were abated tliat the silk-worms 
could be reared. The nine regions of China equally depended upon 
this source of wealth; but the Yen province alone is mentioned 
begimde it was best adapted for the Mulberry.’^ The classic goes 
on to say, that the tribute of Yen-chow consisted in varnish and 
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Silk, while their tribute-baskets were filled with wove stuffs of 
various colours. See translation of the Shoo-king, p. p. 91, 92. 

In speaking of the productions of Tsing-chow, the north- 
eastern part of Shan tung, the classic says, that from the valley 
of the Ta^ mountain they brought Silk and hemp; w^bile their 
tribute-baskets were stored with the wild Mulberry and Silk.'^ The 
Silk produced from the mountain- Mulberry is said by the^ com- 
mentator to be so tenacious, that it was peculiarly adopted fur 
harps and guitars. (See Translation of the Slioo-king, page 93.) 

Black Silk and checquered sarcenets are spoken of as the 
production of Tseu-chow, the southern part of Shan-tung and the 
northern part of Keaiig-soo. (See Translation of Shoo-king, page 96.) 

The productions of King-chow, the modern Hookwang, where 
Silk has since been cultivated to a great extent, are spoken of 
as consisting of black and red Silks, with silk fringes. (See Trans- 
lation of the Shoo -king, page 101.) 

The next classic in which we find any reference to the Silk- 
Worm is the Chow-le, or Account of the Ceremonies of the Cliow 
dynasty, where it is said, that The officer who adjusted the 
price of horses forbad the people to rear the second breed of Siik- 
Worms in one season, because, iu accordance with the views of 
astrologers, the horse belonged to the same constellation with the 
Silk-Worms, and they were therefore considered of the same origin. 
Conceiving that two things of like nature could not prosper at 
the same time, the Chinese forbad the rearing of the second breed 
of Silk-Worms, lest it should be of some disadvantage to the 
horses. However absurd this notion, it shows, at the least, that 
the rearing of the Silk-Worm was a common practice at that period. 

After this, we meet with frequent references to this subject, 
in the Le-ke, Book of Ceremonies. This book was written partly 
in the Tsln dynasty (b. S04}, and partly in the Hku dynastf 

(b. c. 135), and gives an aoeount of the cevemoiues observed by 
ilie eSnnese in very, early antiquity. la the 6tii leetloii of ^ 
weilci entitled Yua-lliig,, we meet with Hie following direetione: 
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In the first month of spring orders were issued to the for>- 
rrster not to cut down the Mulbcarry-trees ; and when the eooing 
doves were observed flottering with their wings, and the crested 
jays alighting upon the Mulberry-trees, people were to prei>aie the 
trays and frames, with the round and square baskets, for the 
purpose of rearing the Silk-worms.” 

*\h\ the spring season, when the empress and her ladies had 
fasted, they proceeded to the east, and personally engaged in pick- 
ing the Mulberry-leaves ; on this occasion, the married and single 
ladies were forbidden to wear tlieir ornaments, and the usual em- 
ployments of females were lessened, in order to encourage atten- 
tion to the Silk-worms. When the rearing of the Silk-worms was 
completed, the cocoons were divided (for reeling) and the Silk 
weighed (for weaving,) each person b^ing rewarded according to her 
labour, in order to provide dresses for the celestial and ancesto- 
rial sacriliccs ; in all this none dared indulge in indolence.” 

From another passage of the same section we learn, that in 

” the last montli of summer, the order was given to the female 

officers to dye the Silk of various colours, in order to weave 
checkercrl sarcetjets, comprising black and white, block and green, 
green and red, with red and white checks ! all which was to be 

done according to tlie ancient rule, without the least variation ; 

tlie black, yellow, azure, and red tints were all to be correct and 
good, witliout the least fault ; in order to provide dresses for the 
celestial and anccstorial sacrifices, and ststidards for distinguishmg 
the high and low degrees.” 

In the 2 ttli section of the same book, on sacrificial rites, we 
read, that in ancient times the •emperor and his princes had a 
p^lic Mulberry-garden, and a Silk-worm establishment, erected near 
some river ; the building was about thirteen feet high, surrounded 
by a thorn hedge, with the folding- doors closing from the outside. 
On the morning of the first day of the third mouth of spring 
the sovereign, wearing a leather cap and a plain garment, ascer- 
tained by lot the chief of his three queens, with the most honour- 
able ameng his concubines, and caused them to attend to the rear- 
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ing of the Silk-worms, iu the above-named establishment. They then 
brought the eggs of the worms and washed them iu the river above 
alluded to, after which they picked the Mulberry-leaves in the pub- 
lic garden, and aired and dried them, in order to feed the worms/* 

When the season was over, the royal concubines, having com- 
pleted the business of rearing the Silk-worms, brought the cocoons 
to shew them to the prince, when he presented the cocoons again to 
his consort ; whereupon his consort said, ^ This is the material of 
which your highness's robes are to be formed/ Having said which 
she covered herself with her robe, and received the cocoons. On 
this occasion the ladies of the court were honoured with the pre- 
sent of a sheep. This Avas the mode iu which the presentation of 
the cocoons was anciently conducted/' 

On some fortunate do^ the royal consort would proceed to 
reel the Silk, and thrice dipping her hands in the basin, to depress 
the cocoons, and seek for the clue, she would divide them among 
three queens, and the most honourable of the royal concubines, di- 
recting them to reel them off. Which done, they were to dye the 
threads red and green, black and yellow, in order to weave the chec- 
kered garments (spoken of above) : when the garments were completed 
the sovereign would put them on to sacriSce to the former kings and 
dukes ; all which shewed their extreme respect." 

Hawac-nan-tsze in the Silk-wwm Classic, says, that Se-ling- 
she, the principal queen of llwaug-te (b. o, 2640), was the first to 
rear Silk-worms ; and that Hwaug-te was induced to invent robes and 
garments from this circumstance. Afterwards, when Yu regulated the 
waters (b. c. 2200), mention is made in his work on the tribute, of 
the land adapted for the Mulberry-tree having been supplied with 
* Silk-worms,' from which time the advantage thereof gradually" in- 
creased. In the Yue-ling section of the Le-ke, it is said, that 
in the last 'month of spring the trays and frames, with the 
square and round baskets, were to be got in readiness, for the 
rearing of the worms, &c. It appears on examination, that the 
queens and wives of the nobles, through successive generations, 
personally altciuhMl to the rearing of the Silk-worms; how much 
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more then ought the wives of <he common people to busy them- 
selves in the same. All this alludes to what was done in the 

Chow dynasty, B. c. 1000. It is recorded of Wjtn-te, of the 

former Han dynasty (b. c* 150), that he commanded his impress 
personally to attend to the picking of the mulberry-leaves, in 
order to prepare the sacrificial garments. King-te (b. c. 130) en- 
joined the same thing on his queen, that she might be an ex-^ 

ample to tlic empire. In the time of Tufen-tc (b. o. 20), the 

empress-dowager Wang visited the silk-worm establishment, leading 
on the empress and the different ladies of the court, to gather 
mulberry-leaves. In the time of Ming-te (a. d. 70) the empress 
with the ladies of the princes attended to the rearing of the 
silk-worms, During the Wet dynasty, in the reign of Wfin-td 
(a. d. 250), the empress attended to the silk-worms at the 
northern border, according to the regulations of the Chow dynasty. 
During the Tsiii dynasty, in the reign of Woo-tc (a. d. 280), 
tlie silk-wonn palace was built, and the empress personally at- 
tended to the business of rearing the silk-worms; as had been 
the practice during the two preceding dynasties. During tlie Sdng 
dynasty, in tlie reign of IIea6u-wo<5 (a. n, 4G0), the silk-w^orm 
monastery was built, and the empress personally gathered the mul- 
berry-leaves, as had been the practice in the preceding dynasty. 
In the northern Tse dynasty, (a. i>. 490) a silk-worm palace was 
erected, and the empress went in ^lerson to gather the mulberry, 
leaves. According to the regulations of the SAy dynasty (a. d. 
020), the empress w^eiit to the appointed place to gather the mul- 
berry-leaves. During the Tang dynasty, in tfie reign of Cliin-kwan 
(a. d. ihiO), tlie empress did the same ; in the first year of tJia 
following monarch Htien-k'liing (m, i>. 055), and in the reign of 
Keen-yuen (a. d. 747), the empresses all attended to the siik-worm 
ceremony. At the same time a decree was issued, requiring that 
the silk-worms should be fed in the palace, when the empress 
went in person to inspect them. During tlie Hiing dynasty, in 
the reign of K'hae-pabu (a. d. 960) on recording the ceremonies 
|>erformed at the celestial sacrifice, the prayer is given which was 
offered when tlie empress went in person to rear the silk-worms. 

21 
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From all which we perceive that the empresses through successive 
dynasties attended in person to the business of rearing the silk- 
worms. By selecting these extracts from the historical documents, 
we have set this matter in a very clear light, and placed (he 
whole at the head of our treatise ; if perhaps the rulers of coun- 
tries, looking over our representations and examining our records, 
may be able to discover that the silk-worm establishment has not 
been an empty name.” 

ON RKAIIING SILK-WORMS. 

In the Record of Hnng-kea, a district of Wiiii-cliow, in the 
province of Che-kcang, it is said, that in Yung-kea, tlirre are 
eight kinds of worms: the Yuen-chin worms, wliicli spin in the 3rd 
moon, (April): tlie Chay worms, which spin in tlm bcgiiming of the 
fourth moon, (May) ; the Yuen worms, which spin about the same 
time; tlie Oae-chin worms, which spin in the iifth moon, (June) ; the 
due worms, which spin in the latter part of the (illi moon, (July) ; 
the Hun-chill worms, which spin in the latter part of the 7th moon, 
(August) ; the S/e-chMiiih wwms, which spin in tlie beginning of the 
9th moon, (October) ; and the llAu worms, which sjiin in the lOtli moon 
(November). Generally speaking, of all worms that comes out twice 
ill the year, the first breed is denominated chin, jwocious or valua- 
ble : of the chin varieties only a few should be reared ; the gae 

variety (wliicli spin in July), are produced from the yueii 
variety (which spill in May). The yucii chin worms, having spun in 
the 3rd moon (April), produce their moths and deposit their 
eggs ; whieli in seven or eight cbiys will be hatched ; when tlie 

worms come out you may rear them in great numbers, and these 

arc called the yuen, or May worms. If you wish to obtain the 
gao, or July worms, take the eggs of the yuen-chin, (or April) 
worms, and put them in a jar ; no matter about the size of the 
vcs-^el; then cover over the mouth with paper, and put the jar 
in the water of a cold spring, iu order that the cold may retard 
the maturing of the eggs, for 21 days after which, on their coming 
out, they are called gac-chin, Juue w'orms, or lovely little fellows. 
Let these spin, form their cocoons, produce tlmir moths, and de- 
posit their eggs ; when, after seven days, the eggs thus produced 



will be hatclicvl^ these uiny be reared in great numbers, and are 
called the gae (or July) worms. When you. put up the eggs of 

the April worms, as above directed, let it be done in some quiet 
place ; in the bottom of the vessel also put about a dozen red 

beans, and as many twigs of the winter Mulberry-tree ; tie up the 

card on wliich the Silk-worm^s eggs are deposited w'ith hempen 
string ; and let the height of the water outside the jar be oven 
with the height of the eggs inside ; for if the water outside is 
too high, the eggs will die, and not come out ; and if too low 
the degree of cold will not be sufficient to check the maturing 

of the eggs ; if this be not checked, you cannot retard their 

coming out for 2 1 days : and if you do not retard it that length 

of time, althgugh the eggs be hatched, the worms will not come 
to perfection ; if they do not coinc to perfection, then thc^ worms 
will merely form their cocoons, produce their moths, and lay their 
eggs ; but the eggs will not be hatched again in seven days ; 

and not even before the next year. By obtaining a shady place, 
however, and plastering the vessel w^ilh mud, the production of 

the July worms may still be obtained. 

In tlie work on the various elements of nature, occurs the 
following direction : In the early part of the second moon 

(March) plaster your house all round with mud (so as to keep out 
the cold) as this is for the benefit of the worms.” 

The same writer goes on to say, “ It appears that llicre arc various 
kinds of Silk-worms known in the present day ; viz. worms that pass through 
three torijors and lay their eggs once ; worms that ‘pass through four torpors, 
and lay eggs twice (or a second crop) ; also white-headed worms, head-headed 
worms, southern worms, black worms, some of which lay their eggs once and 
otliers twice : osh-coloured worms, early autumn worms, mid-autumn worms, 
advanced autumn worms, and Late autumn voracious worms ; variegated worms, 
double cocoon worms, or dupions, such as two or three worms forming their 
cocoons together ; all these, whether they pass through three or four torpors, 
are to be distinguished by the different kinds of Silk which they produce. 
All worms, from the time when they are small, and gradually increase, until 
they become large and go upon the bush, should be fed with leaves from 
the northern and southern species of Mulberry ; when small they should be 
feiFupon the Honan and Shantung species of Mulberry ; if at such a time 
you give them the southern species they will b\irst themselves.” ‘ 



Ill tlie Important rules for the regulation of the people, oc- 
curs the following directions : Tu selecting cocoons for seed, you 
must do it while the worms are on the bush. Tliose that mount 
liiglicst up will produce the thinnest Silk, and those that select a 
lower position, will not lay eggs ! lienee the middle ones should 
be chosen. The house where the .worms are reared sliould have 
windows that can be opened all round, which must be well- pasted 
with paper ; the partitions must also be thick, and fires must 
be kindled in every part of the room ; for if there be fire only 
in one part, the heat will not be regular throughout. When the 
wwma are first batched, some people are aeciisioined to brusli 
them off with a feather : in truth, however, a featjier is apt to 
injure the worms ; and lIcu6n-hoo recommends that fine mulherry- 
leaves be scattered over the worms, when they will creep U|) on 
them. The heat of tlio apartment must be properly regulated ; if 
too warm, the worms will be dried up ; if too cold, they will be 
late in coming out. Wlien the worms have arrived at the state 
of torpor, you should be provided with three hurdles, in tlie middle 
one of which the worms should be placed ; while the top and 
bottom hurdles arc left empty : the bottom one is to jirevent 
their being affected by the dampness of the ground and the up- 
per one is to keep them free from dust, Wliile ilie worms are 
yet young, place the mulberry-leaves, which you have picked, in 
your bosom, to make them warm ; after which shred Ihera up ; 
this is done, because when the worms are small, they must not 
come in contact with dews or damp ; but when brought into con- 
tact W'ith the human body, all these evils are avoided. While the 
worms are feeding, ojicn tlie windows and blinds ; wlien they have 
done, close them : tliis is because the w^orins eat the better wlien 
they see tlm light, and the more they eat the larger they grpw. 
When the worms are come to maturity, any exposure to rain will 
injure the cocoons ; you must therefore bush them inside the house ; 
for this purpose you may thinly scatter some twigs over their 
hurdles, and having disposed the w^orms thereon, cover them light- 
ly over with some more twigs ; on one stand you may place ten 
hurdles. « 

Another plan is, to use the stalks of a large kind of 
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southern* wood, instead of twigs ; and when the worms have dispers- 
ed t])emselves thereon, to hang them up all about the beams and 
rafters of the house, or upon hooks and claws suspended on pur- 
pose, in layers one over the other, wherever you find a jdace for 
tliem. AVheu you have suspended them nil, make a small fire of 
charcoal underneath the twigs, to warm tliern ; for when they are 
warm they work the more speedily, but when cold they are slow 
in their operations. Frequently enter the apartment, to observe how 
things are going on, and if you find it too warm, remove the fire. 
The southern-wood twigs are of a cooling nature ; thus by using 
them you will avoid the evils arising from damp heat ; they like- 
wise admit of the dead worms rolling olf and falling down, by 
which means tlic cocoons are kept from being fouled : they also 
allow the exClcments to fall through, and the silk is tluis kept 
free from spots and blemishes. When the silk is rotted by damp 
heat, it wdll be difficult to get it bleached by soakitig ; when the 
cocoons arc fouled, the silk disperses in the wdiicHng ; while spot- 
ted and blemished silk is useless. Hence the benefit of southern- 
wood twigs, lleueti-hoo says, the method of bushing by soutliern- 
Avood twigs is much better than the mode at present adopted, 
and 1 cannot conceive why people will not use it. 

Wlien Avorms arc bushed outside, sliould the w^eaiher be cold 
of ail evening, they will not form iheir cocoons ; but by using 
fire, this evil Avill be prevented, and the silk thus ])rodaced AAnll 
be more easily bleached by steeping, and look brighter. By this 
means, also, the worms are themselves killeij by exposure to the 
sun^s rays (which prevents their perforating the cocoons), and 
although the silk thus produced may be white, and sometimes 
brittle, yet Avhen used for the girdles of long garments, it is doubly 
and trebly good. What is more, by neglecting real advantages 
you lose the labour of the year; the firm and the brittle differing 
w'idely from each other ; attention to this is the main-spring of 
wealthy* of* which men ought not to be ignorant. 

^ Tsuy-shfh says, lu the 3rd moon, at the feast of the tombs, 
(April <>th) you should direct the silk-worm feeders to put to rights 
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tlic silk-worm cstablishmeTit, to stop up all the crevice^ and prepare 
the stands, liurdlcs, and baskets necessary for the purpose. 

W&ng-cliing says, In rearing the silk-worms, the first thing to 
he regiirded is the selection of the seed ; in choosing the cocoons 

for seed, take them whilst on tlie bush. Hold them up to the light 

and separate tlie bright and clear from the thick and solid ones. 
The moths tliat come out on the first day are called early moths; 
those that come out tlie last of all arc called late moths, both of 
which are to be set aside. Those which come out on and after 
the second day may be selected. Spread the cards on the hur- 
dies upon tlie stands ; and put the male and female moths together 
until the evening, wlien you may throw' aw^ay the male moths ; then 
select those eggs wliich the female moths have laid in order upon 
the cards ; those which are laid in a circle, or on a heap may 

be rejected. When laying their eggs, they should be covered 

over, because if they see the light, the eggs will be too mucli scat- 
tered about ; the cards should be made of Mulberry -bark, brouglit 
from Naii-tsin. When the moths have laid a sufficient number of 
eggs, these sliould be kept covered upon the cards three or four 
days, in order to consolidate them. When liung up, let the eggs 
be on the outside, lest the wind agitate the cards and injure 
the eggs by friction. They should be tied up witli a string made 
of Mulberry-bark, and not of hemp or flax. They must be hung 
up in a cool jdace, free from smoke, and out of the reacli of 
the sun's rays. In the winter season, or on the 8tU of the 12th 
moon, (near about tlie 1st of January) wiicn the eggs are washed 
let not the water be too cold. After having soaked them a couple 
of days, take them out, and hang them up again ; wlieii the Chi- 
nese new year is past (about flie beginning of February), stick 
the cards upright in a jar, rather wide apart ; let them be tal:en 
out every ten days when the sun is high, and after a shower of 
rain for the purpose of drying them. 

Hwfii\g-sang-tsaiig says, “ on the 12th day of the 12th moon, (about onr 
new year) steep the eggs in salt water, and on the 24th day of the same 
moon take them out *, whicli will be found of some advantage when the^ silk 
comes to be reeled. Some say, on the 8th day of the 12th moon, steep 
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the silk-worm cards in a Lixivium of Mullberry-wood ashes, or the ashes of 
burnt grass, and take them out after one day ; then soak them in snow 
water, and hang tliem up to dry ; or suspend them in the Mulberry-trees, 
where they may be exposed to the snow and rain, for three days, after which 
take them in again, this will render the eggs more hardy. On the 12th 
day of the 2nd moon, (the beginning of March) wash the eards ; and on the 
nioniing of tlic feast of the tombs (April 6th) wrap Diem up in thick cotton 
paper, and put them by in a cupboard ; until the buds of the Mulberry- 
leaves are about half an inch long, when you should wrap the cards up in 
cotton. In tlic evening, cover thiun over with the w^oriu clothes W'hich you 
have been wearing during the day ; and in the morning, with the warm 
coverlet which has been spread over you during the night. When the worms 
are come out, they may be warmed with fire, but before they arc come out, lire 
must not be brought near them. With regard to the steeping of the cards 
on the 12ih moon, alwvc spoken of, one method is to lake the ashes of 
burnt Mulberry-twigs, and liaving moistened your cards, spread these over 
them ; then steep the cards in salt water, or rather water in which salt has 
been dissolved, the qnantily of which must be accurately weighed, lest it 
exceed. Then cover the pot over with a cup or plate, and on the 24th day 
t)f the moon take the cards out. W^jush aw^ay the ashes witli river w'atcr, or 
I'insc the cards in a fiat basket ; after which hang them up to dry, and on 
the arrival of spring the worms will come out; otherwise the checking of 
their growth by the cooling process will not be sulficiont to allow of the 
leaves coming out in time for them. On the 12th day of the 2d moon, as 
spoken of above, wasli the cards in water wherein liavc been bruised the 
llowTrs of the mustard, or w'ild mustard-seed, the flower-buds of scidlions, or 
peach and pea-hlossoins. When the niotlis deposit their eggs, take only tliosc 
which arc deposited in one night, otherwise the w'orms will come out at 
difTcreni intervals.” 

Let the Silk-worms' eggs be left to iliemsclves, as to the 
time of their cliaiigiiig colour, be it early or late ; do not 
injure or bruise them, and they^ will change colour of ihein- 
selyjs. When the Mulberry-leaves have come forth, in the 
early part of some day, take the cards out of the jar, and 
uuroll them. There is no particular rule to go by in this mat- 
ter, but when on the first day of inspection they have changed 
colour about one-third, and on the second day two-thirds, then 
paste some paper over them, and return them into the jar. On 
the •third day at noon, again take out the cards and unroll them, 
and you will find them wholly changed in colour, ftevious to 
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this, the Silk-worm apartment^ stoves^ and Silk -worm hurdles must 
all have been prepared. The apartment should be high and roomy, 
the windows and doors light and airy, so as to enable you to 
distinguish easily wdieii the worms are about to fall into or awake 
from their torpor. Above, there should be arranged some sky- 

lights among the raficrs, so that in the twilight of morning and 
evening, you may obtain a little extra light. Below, near the 

ground, tliere should be a row of ventilating holes, which may be 
opened and shut, in ord(‘r to prevent dampness. If the walls be 
damp, from having been newly-plastered, you should fumigate and 
dry the apartment wnth live fires. Let the windows be newly 

pasted over with clean white paper;* and let screens or mats be 
hung up at every door-way. Wlien the young worms come out, 

do not brusli them about with a fcatlier, or such like instrument, 
but carefully and gently place them at ecjual distances, without 
injuring tliem, or huddling them together. When tluy have all 

come out, take some leaves that luivc been warmed b}' being put 
in tlie bosom, and shred them up very fine with a sliarp knife ; 
sift these into a vessel thinly but equally spread over with layers 
of rumpled paper ; then take the card and turn it over oii the 
leaves. When the little worms smell the leaves, tliey will de- 
scend of their own accord from tlie card ; those worms Avhich at 

tlic time of removal will not leave the card, or crawl about on 
the back of it, can be rejected. 

Ill rearing the young Silk-worms, first open out an apart- 
ment on the east side in each corner of ivhich arrange a few stoves 
placed in a triangular form, in order to produce a regular heat ; 
should the apartment be small, it will be the more easy to \varm 
it. Just before and after the torpor, you may remove these. 

Having selected a proper day, arrange your stands, on each parti- 
tion of which, above and below, put three hurdlesi the upper one 
to catch the dnst, and tlic low’cr one to screen off the dampness ; 
put also some loose straws on the upper and lower hurdles, to 
be in readiness for the separating the worms and removing tlieir 
excrements. Get some finely-chopped and well-pounded straw, and 

w 

* The Chinese sclduui glaxe their wiudowa, but use instead of glass white paper pasted 
on lattice-work 



scatter it evenly for a bed ; upon ibis arrange some clean rumpled 
paper, forming a pallet on which to place the Silk-worms. When 
they first come out, the little worms are black, but increase their 
food by degrees, and in three days they m\l gradually turn w'hite ; 
they are then bent on eating, in which case their food must be 
increased a litile ; when they turn of a greenisli hue, they are 
gular devourers, and their food must be still more increased. After 
this they become white again, when they eat more slowly, and 
their food must be a little diminished ; subsequently they become 
yellow, when their appetite decreases, and their food must be di- 
minished still more ; lastly they become of a pure yellow, when they 
stop eating. This state is called the regular torpor ; after this tor- 
por, they change from yellow to white, and from white to green ; 
again from green to w'hite, and from white to yellow ; after which 
they fall into ariotlier torpor. 

The .Sze*nung-peih-yui»g* says. When you have to feed the 
young worms vou should water the Mulberry-Trees the evening be- 
fore, and ilu pick the leaves ; by so doing, the leaves will have 

abundance of flavour, and will not be dried up wdien you pick 

them. You should shred these fine with a sliarp knife, pass them 
through a wide sieve, and spread them thinly over the worms. If your 
knife is not sharp, there will be no flavour iii the leaves ; and if 
you do not shred them up fine, they will smother the little 
worms ; without sifting them rdso, you cannot distribute them even- 
ly. Being unequally distributed the worms will be irregularly fed. 
The volatile flavour of the leaves cannot jfiug be retained, and 
in a very sliort time they become dry and withered ; therefore 
you must as soon as you have shred them up, pass them tlirougli 
th^ sieve for use. The atiove is the order of their change of 
colour after each successive torpor, by watching which you may 
know when to increase or decrease the quantity of food. The 

leaves must never be given when wet with rain or dew ; nor soon 

after being dried in the wind or sun. If leaves are given to the 
worms in a damp state, they occasion all kinds of sickness. It 
woi^d be better to have a supply of leaves ready, three days pre- 

*' Importaut Rules for sclioUrs and agricnlturisti. 
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viously, l(^st tJujy should be in any wise damp with rain ; Urns 
the worms will always have dry leaves, and will not suffer from 
linnger. When you have gathered the leaves and brought them 
home, scatter them lightly about in the house, until they have 
lost something of their heat, after which you may give tliein to 
the worms. Kach day, during the silk-worm season, may be ge- 
nerally divided into four periods, the mornings and evenings may 
be compared to spring and autumn, midday to summer, and mid- 
night to winter. The cold and heat will be found to vary, and if 
you seek to raise the temperature by fires, you must carefully ad- 
just the degree of heat, which should by no means be always the 
same. From the first hatching to the second torpor, the worms 

require w'armth. Let the woman who takes care of the worms 

wear only a single garment, and then she can judge by her own 
feelings how to treat the worms; if she feels cold, the worms 
will also be cold ; in which case the heat should be increased ; 
if she feels warm the worms will also be warm, and a propor- 
liou of the fuel must be removed. After the first torpor, should 
the weather be genial, some time before noon, you can gradually 
open the windows and remove the screens, to let in the sun and air. 
Should the wind be from the south, oj)en tlie windows on llie 
north side ; and if from the north, open those on the south side ; 
letting in the air in the opposite direction of the wind, which 

will keep the worms from injury. After the great torpor, having 

given them three meals, cut away all tlie paper from the windows, 
to give a free passage to the sun and air, but be careful not to 
frighten the worms uito sickness. At this time, should the 
weather be warm, in addition to throwing open all the doors and 
window's, place some jars of water, continually renewed, at the 
doors, in order to increase the coldness. Should the weather «be 
stormy, however, and the nights cool, you must let down the 
blinds and screens. During the whole interval, from the hatching 
to the maturity of the worms, as they increase in size, you must 
remove them to separate hurdles ; and when their excrement is 
abundant, remove it, for if you do not separate them, they will 
soon be too much crowded ; and if you neglect to remove «the 
excrements, Imt di\inp will be generated. Silk -worms are very ten- 
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der things^ and cannot bear being rubbed or pushed,* while they 
are youngs people know that they must deal gently with them ; 
but when they are large, in separating them or removing their 
excrements, people sometimes lazily roll tliem about without any 
regard ; or leave tliem for a long time huddled up in confusion, 
or pitch them high and throw them far, from which causes 
much injury and sickness arise. After the great tori)or, silk-worms 
come to maturity in the course of fifteen or sixteen meals : and 
the quantity of silk likely to be obtained depends very much on this 
season. Silk-worms in the north generally go through three tor- 
pors, but those in the south of China, four. When you observe 
them every day approaching maturity, calculate their weiglit in order 
to reduce their food ; and when mne-teriths of the worms are come 

9 ' 

to maturity, you can put them on the bush. If bushed outside 

in rainy weather, the cocoons will be spoiled. The plan in the 

south of China is to bush them in the house ; and in the north, 

to bush them outside. In the south, they adopt the plan of bushing 

them iu the house, because the worms are few, and easily manag* 
ed ; but when they are numerous, it is difficult to find room for 
them all. The worms in the north being numerous are bushed 
outside, but they are very generally pressed, crowded, and obstruct- 
ed. Thus both the northern and southern plans have their in- 
conveniences. We give here the advice of an experienced rearer 
of silk-worms : Between the northern and southern regions, when 
the silk-worms are few, witli the doors and windows all set open, 
the system of house-bushing may be adopted ; but wdien the 
silk-worms are numerous, it is better to ^lect a place in the 
court-yard, iu which you may erect a long thatched shed, to put 
the silk-worm bushes in ; let this shed be provided with frames, 
on which spread some twigs of southern-wood ; ai^ange the Silk- 
worms thereon, screen the wliole in with matting, and no injury 
will accrue in the bushing process. This will be found an excel- 
lent plan. 

Something may be said, also, regarding the summer and au- 
tumn worms. Summer worms, from the time of hatching until 
maturity, must be kept cool ; but the fl.ies and musquitoes must 
be guarded against. The autumn worms must be kept cool at 
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firsts and gc^dualJ}' made warmer, because tlie weather at that time 
becomes gradually cooler. Tlie system of bushing and reeling is the 
same with these as with the spring worms. The Silk. of the 
southern worms in the summer season, is not adapted for reeling, 
but is only good for stuftlng, wadding, &c. Cocoons iu general 
should be quickly gathered up as soon as formed, and thinly 
spread out in a cool place, which will delay the moths in eating 
their way out, and prevent the necessity of haste in reeling off 
the Silk. Should there still be a fear of not getting the cocoons 
rech‘d off in time, you can steep them in jars, or steam them in 
baskets. 

The Lcarnful AgricuKurist's Vade-mecum has the following 
statements regarding the reeling ‘of the Silk: the true secret tliere- 
of consists in having the thread equally fine, round, even, and of 
proper tension ; it must not be flat, loose, wasty, knibby, coarse, 
or uneven. Some use warm vessels, and others cold ones in the 
reeling. If warm vessels be employed, tlicy must be large, fitted 
upon a furnace, and be about three-fourths full of water. Some- 
times the middle is separated by a board, and then two pe?-sons 
nniy reel at the same time. The water must be hot enough to 
make the cocoons whirl round and sink ; if too many sink, however 
you will not be able to reel fast enough, before the cocoons become 
spoiled by the hoi water. In this way, you may reel coarse Silk 
by single or double hanks; but the reeling by the cold-pan system 
is the best, as from it the Silk comes out cleaner and more glossy. 
The cold pan should be large, and plastered with the mud on the 
outside ; when used, leB it be nearly filled with water which must 
be constantly kept of a moderately tepid temperature, neither sud- 
denly cold nor hot ; by this means the silk may be reeled in 
wliole hanks, at\d of a fine size. Prom cocoons of a middling 
quality, you may reel off double hanks, and obtain the Silk more 
excellent in appearance and of a stronger and tougher quality, by 
the cold, than you could by the hot process. 

If the most essential tbing.s connected with the process of 
reeling in the northern and southern districts were recorded iu 
book, to * constitute a manual of directions; the rearers of sil]:- 
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worms^ by adopting its more important hints, would be enabled 
annually to attain to greater perfection ; by means of which, the 
revenues of government would be greatly benefitted, and the peo- 
ple provided with a warm and useful material for clothing. Than 
which no plan could be more advantageous. 

Miing-ke, of the Yuen dynasiy in a discourse on the nature of the 
silk-worm, contained in his Treatise on the Cultivation of the Mulberry, 
says, The nature of the silk -worm requires, that while on the card it 
sliould be kept extremely cold, but wlien first liatched very warm; 
reviving from its first torpor, it should be kept rather warm ; 
after its principal torpor, it should be kept cool ; when approach- 
ing maturity, it should be gradually warmed ; and when put on 
the bush, kept wery warm.^^ 

Hwaiig-sang-isang says, Silk-worms naturally love quietness 
and abhor noise ; therefore they should be reared in a quiet house ; 
they like to be kept warm and dislike damp, hence they should 
be reared iu a house with a boarded floor. A quiet house will 
of course be free from the noise of men ; a close apartment will 

keep out the blasts of the southern wind ; and a boarded floor 

will prevent the rising of damp exhalations from the ground.” 

A new work on attending to the most important thing, says, 
“The most essential thing in rearing silk-worms is the selection of 
seed. It has been usual iu seclecting the seed, to bundle the 

moths all together upon the hurdles. Having perhaps been much 

occupied with reeling the silk, as soon as tlie anpths come out, pco- 
pie allow them indiscriminately to deposit their eggs, and then huddle 
and press them together, so that they steam, on account of the heat 
thu& generated, are hatched too soon, and thus never * come toper* 
feetion. ^ The case of the sickness of a parent descending to the 
offspring is thus exemplified* But henceforth when the worms are 
upon the bush, it will be necessary to select Uio^e which mount 
upwards towards tlie light, or get up into the thatched covering, 
for these will be found to be the strongest and healthiest cocoons* 
Let these be taken out and put into an airy room, arranged one 
by one on a clean hurdle ; as soon as the number of days is 
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com|)lt*lc(U ilic moths will come out^ witlioul any steaming, liud- 
dlir)g, or protracting ; this is a good plan for preparing the seed 
before it is produced. Should any of the moths have bent wings 
and bald eye-brows, or shrivelled legs, and wings, or scorched tails 
yellow with smoke, or red bellies without hair, or black veins, 

bodiesi and heads, or be produced too early or too late, set them 
all aside as useless ; reserving only the round perfect, plump, and 

good, moths. Select a light cool room for placing the hurdle, 

and spread out the cards ; underneath the hurdle the ground must 
bo swept clean. Tor cards, thick paper is preferable because thin 
paper will not bear soaking.” 

Tlic work called the Learned Agriculturist's Vade-mecum says, 
The whole affair of rearing Silk-worms depends on being careful 
at the comineiicemeiit, in order to prevent subsequent evils. The 
worms fulling into or awaking from their torpor at unequal periods 
is owing to their being hatched at different times ; and such ir- 

regular hatching is in consequence of our not selecting the seed 
properly. Hence the iiecessily of being careful in tlie commence- 
ment. In selecting the cocoons, choose those which are about the 

middle of the bush, and on the south-east, with those which are 

translucent, clean, full, and plump. Those that come out on the 
first day, are called early moths ; these cannot be employed for 
seed. Tliosc which come out on the ne^rt and following days can 
be used. Those which come forth on each successive day, should 
be noted in a class by themselves, and the days marked on the 
card. Afterwards, yfchen you put down the moths for breeding, 

take only those of one and the same class ; those which come out 
on the day following, may also be reckoned of the same class ; 
but not those which come out three days afterwards ; because ithen 
their eggs become worms, they will fall into and awake from their 
torpor at irregular intervals, which will be very injurious. They 

may, however, be reared as a separate class, apart from the others. 
Those which come out last of all, are denominated late moths; 
these must not be used. Place your cards on the hurdles upon 
the stands, and put both male and female moths on at ance; 
you should take up the hurdles three or four times a day, in 
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order to remove the filth, but after two o^clock in the afternoon 
the male moths must be removed. 

The New Work on attending to the important thing, says. 
Late in the autumn, before the Mulberry-leavca Imve turned yel- 
low, they may be gathered in considerable quantities, and having 
been dried, may be pounded small and stored away in a place 
where tliere is no smoke. Such leaves may be given to the spring- 
worms after tlicir torpor. 

The Learned Agriculturist's Manual, says, The Mulberry-leaves 
must be gathered just os they are about to fall ; if picked ear- 
lier, the buds of next year's leaves will be injured, and if later, 
they will have lost their sap and flavour. The jar in which they 
are kept must he plastered ovht and kept close. In the L3t!i 
moon (January) these may be bealen and ground into a powder, 
to be used as a remedy against the beat to which the wmrins are 
subject ; what is over may be given to the cows who are very 
fond of it. 

The Wo(i-pdn-sin-shoo says, On the 8tli day of the 12th 
moon (beginning of January), steep some green pulse in fresh water 
after which s|)read it out thinly to dry ; also take some clean- 

washed white rice, and dry it ; store up these two articles in a 

dark shady place, to be ready agjiinst the time when the worms 
wake up from their great torpor, wlmn it may be mixed with an 
equal quantity of leaves, and given them to eat. 

The same work says, In the winter mcMitbs collect a heap 
of cow-dung, which on the approach of spring may be worked up 

into cakes, and dried ; these when, burnt emit an odour that is 

agreeable to the worms. 

The same work says. In the winter mouths cut down some 
coarse grass wherewith to make beds for the silk-worms. 

The Agriculturist's Manual advises also to prepare some yel- 
low southern-wood twigs with bean-stalks, and mulberry branches 
(to J)e ready for bushing the worms.) Also to get ready the 
mats and bushes (for bushing the worms), in making which both 
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straw aucl wild grass will do; but they must be tied and woven 
close together ; those twigs and straws which are cut even at one 
end, with the other end left of unequal lengths, may be used 
for bushes ; while those wdiich liave both ends cut even, may be 
used for mats and pallets. All the implements used in the rear* 
ing of silk-worms, such ns the stands and hurdles with the reels 
used in the reeling of silk, must be large and roomy. The knives 
with which the leaves are shred, should be broad and sharp ; the 
square baskets should be eight feet long and six wide. 

'I'hc Tsfl-nitn-yaou-shuh, Important Hints for the Benefit of 
the People, says, The house in which the silk worms are reared should 
have windows that may be opened on all sides ; the walls sliould 
be papered, to keep in the he.*it. When the werms are young, 
burn some cakes of cow-dung, which will create no smoke ; let these 
be piled up in niches round the room; and if there be no niches 
in the walls, place the stoves opposite the four corners of the 
stands and hurdles. The temperature must be properly adjusted, for if 
the heat, and cold be not kepi even, the worms will fall into and 
awake from their torpor at irregular periods. Until lately people 
have not been in tlic habit of using smouldering fires in the 
silk- worm apart ments, and formerly they made u?c of charcoal, 
wood, and other fuel, by which means much smoke was occasioned 
and the worms became affected and blackened thereby. 

The Agriculturist's Manual says, In making a stove in the 
middle of the apartment, a hole should be dug, in depth and 
width corresponding ^o the size of the room ; for a room of 40 
feet long by 20 wide, a hole four feet wide will do; all round 
the hole let there be brick-work, to the height of two feet ; let 
this be plastered with durable cement, the depth of the hole 
the brick-work together may be about four feet. Spread a layer 
of dry cow-dung, broken fine, at the bottom of the hole, about 
three fingers in thickness : then a layer of roots and knobs 
of coarse dried wood, five inches or more in thickness, over the 
cow-dung. On the wood let there be another layer of cow-dung filling 
up therewith the vacant spaces between the pieces of fire-wood f lot 
there be no hollows, for if there be, the lire will blaze up, to 



177 

I 

the danger of the liouse; besides wiiich a live fire will not last 

long. Let tlie layers of wood and cow-dung thus alternate, till 
the hole be full ; and cover the whole over w'ith a layer of 

cow'-dung. About seven or eight days before the worms are 
hatched, kindle some lire on the top of the eow^-dung, when black 
and yellow smoke will ascend for five or six days. One day before 

the worms are hatched, open the door a little, to let the smoke 

out, after which close it again, lest the heat should escape ; the 
wood and cow-dung will then sink clown together, and produce a 

smouldering lire. 

When the worms are small, they need warmth, but dread smoke ; hence 
you must not make a flaming fire ; besides whicli, a flaming Are sometimes 

burns fiercely, and at other times goes out, so that tlie heat from it is 

not equal ; a smouldering fire, however, has no smoke, and will last for a 

long time. Should it be oocasionally too low, you can stir it up with a 

stick, and tlie smoke will again ascend. The close stove now alluded 

to is built up a couple of feet high, to allow the heat to arise and dif- 

fuse itself equally through the a{iartment ; also to guard against persons, 
who may be walking about in the dark, falling into it by mistake. 

The silk-worm apartment should be dry and well ventilated, 

and tlie walls capable of retaining* the heat. The little black in- 
sects must be driven away by fumigating the apartment previous- 

ly with cow-dung, wliicli will be for the benefit of the worms. 
Strip off, likewise, all the old paper from the windows, and paste 
up clean white paper instead. 

The same w'ork goes on to say, upon ^thc upper and lower 
hurdles you should scatter some chopped straw, and upon the 
middle hurdle spread a layer of finely-chopped straw, pounded till 
it is soft, for a pallet. Let this *bc spread evenly about ; near 

the four sides, however, you can leave about live or six inches 
of the bare hurdle. Then rumple up some clean paper into rolls, 
and spread it over the pallet on the middle hurdle. The paper 

should be rumpled up, till it becomes as soft as cotton. 

Tlie Yaon-she says. The bottom hurdles should consist of two ; and after 
the f orms are hatched, every day when the smi is high, take out one of 
the bottom hurdles, and warm it in the sun ; when the sun begins to de- 

2(1 
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cline put tin's hurdle agaiu underneath the hurdle containing tlie hatched 
worms ; the next day you can take ont the lowest hurdle and warm it in 
the suii, and as before put it under the hurdle containing the worms ; thus 
producing a little natural heat ; after the worms have revived from their first 
torpor, you may discontinue this practice. 

Tlie Woo-pun-sin shoo says, about tlie time of tlie Tsing- 
miiig festival (April 6th), take the silk-worm cards that have 
been put up in the jar, and removing them to a warm room, 
where there si no current of air, hang them up midway between 
the floor and the ceiling : not too liigh, lest they should be af- 
fected by the wind ; nor too low, lest they should be injured by 
the dampness of the ground. At the Kuh-yu festival (April 
22n(l), take out the cards ; and expose them to the sun and air, 
turning them inside out, those that have been rolled up to the 
right roll to the left, and vice versa ; roll them up the contrary 
way every day, after which put them up again. WJien the worms 
are about to be hatclied, let them be. kept out of the sun and 
air and they will al,l come out together. 

Tlie Yaou-clie says, after the Tsing-ining festival (April Gth) the eggs 
begin to turn red, and look plump and ftdl ; again they change to a round 
pointed shape, with a part in the iniddie, of the colour of the willow-leaf 
in spring ; after this I lie eggs change again, and become round and flat, the 
centre being of a liazy colour like distant hills ; these are the kind of eggs 
that will produce a good reluni ; but those which are flat on the top, dry, 

and of a greenish yellow, or pur[>le red colour, are unprofitable eggs, and 

may be thrown away. 

The Agriculturist's Manual says, Tlte silk-worm^s eggs chang- 
ing colour, whetlier at an earlier or later period, must rest with 

themselves: do not injure them by Jitteinpting to force it. The plan 
is, when the Mulbcrry-leaves come forth, about eight or ten a. to 
take out the cards from the jar, and put them in the sun and air ; 
tlicn unroll them, and hold them up with the bark of the cards 
towards the sun, warming them a little, but not so as to make 
them hot. There is no certain plan for rolling and unrolling the 
cards ; only observe, that when on the first day about one-third 
have clianged of an ash colour, they may be put up ; and on 
the second day they are about two-thirds changed, they may still 



be put up, and tlie mouths of the jars in wliich they are kept 
very closely pasted over u'ith paper ; on the third day in the 
afternooii, take out the cards and unroll them, when they will be 
found to have wholly changed colour. 

The Sang-tsan-chih-shwo, Plain description of Mulberries and 
Silk-worms, says, '' If y(»u \rish them to come out a little 
quicker, you must unroll them rather more frequently, and roll 
them up loosely ; if you wish their coining out to be protracted, 
j^ou must unroll theji less frequently, and roll them up tighter/' 

The Sze-Hung-peili-} ung says. The worms generally come out 
at a season between cold and heat, there is a method however 
to be observed in opening out and putting away the cards, to 
prevent the worms from being some earlier than others. The 
method is (his ; when tliev have all clianged of an ash colour, 
put the cards two and two together, aud Imving spread them on 
a clean mat roll them up tight, bind up the two ends, and put 
iliein to stand in a clean airy room, where ilicre is no smoke ; 
on the evening of the third day, take out the mat and unroll 
it ; if the w^orms be not then come out, it will be the better ; 
should any of them have come out loo soon, brush them away 
with a feather as useless. These are called galloping worms, the 
rearing of which would make all the operations irregular. Tiicu 
roll up every three cards loosely into one roll, aud place them 
in the new warm silk-w^orm room. Wait until daybreak, when 
you may place the cards singly on a hurdle in the court-yard ; 
though if the dew be falling, it would be lictter to spread them 
out in a cool hall, or in an open shed ; after about a quarter of 
an hour, remove the cards into the silk-w^orm room, and spread 
tli^m one by one on a mat, when in a little wiiile, the black 
worms will all come out at once : then weigh them, cards and 
all, and note down their weight. 

The Fo-^wan-lo, Record of general information, says, Take some 
leaves of the ground*mulbcrry, and shred tliem as fine as hairs ; 
scaUer these on a clean sheet of paper, and place the silk-worm 
cards upside down thereon ; the worms, smelling the leaves, will 
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descend of tlieir own accord ; you must on no account brush ilietn 
oft* with a featlier. 

The Woo pun-sin-shoo says, The country people, in order to 
get the worms to descend, used to employ peach branches where- 
with to beat on the buck of the card ; and when the worms were 
dislodged from it, they used to sweep them up together, and wrap- 
ping them up in paper, weigh them, after which they would spread 
them on the hurdles ; by which improper ^mode of proceeding the 
worms were very much affected by sickness. Now, however, lei a 
different plan be followed *, wdien the worms are about to be 

hatched, you should prepare the little straw pallets, spread evenly 
and softly ; you may also burn a few dales in the stove to create 
a pleasant smell. After ibis let the curd on which the silk-worms’ 
eggs are, be accurately weighed ; then place it gently on tlie pallet- 
If you want the worms to be regularly and widely disposed thereon, 

you must frequcnlly move the card along. After they have all 

been hatched, and dislodged from tlie card, weigh the empty card, 
and you will know the weight of the worms. If silk-worrns 

are hatched in this manner, failures will seldom occur. Up to 

this time, the method has gcneially been to put down two 

ounces of ncwly-lnitclicd worms on one small mat, by which 

means they get huddled together, .and press too closely one 

on another, invariably tending to the injury of tlie worms. 

Henceforth a new plan should be followed, viz. to put down 

three ounces of little worms, and spread them equally over one 
large liurdle, but be careful not to put too many together. If 

you suppose that you liave greater means of rearing them, and 

through desire of increase, put four ounces of worms on a hurdle, 
capable of accommodating only* three ; and afterwards find that 
your mulberry-leaves, your accommodations, your implements, your 
labourers, and your fuel, are nil insufticieut, then yon will lose 
your labour and your worms too, which will be a double failure. 

The Sze-nung-peih-yung says. Let the worms be carefully, gently, 
widely, and evenly distributed, so that they be not alarmed, in- 
jured, huddled, or crowded together. When the worms havtf all 
come out o([ually, take sonic new leaves and shred them up very 



fine with a sliarp knife. You should shred these leaves at the 
time of the worms coming out, wlicn there will be some flavour 
ill them; if you do it some time previously, the flavour will be 
gone. Pass these througli a sieve, and let them fall on the pal- 
let and paper in the middle hurdle, but sec that they be distri- 
buted thinly and equally. It is necessary to use a sieve in order 
to produce this effect ; for if they be not equally distributed, the 

worms will be but partially supplied with food. For sieves you 

ran use plaited bamboos or withes. The bottom of the sieve may 
be about the size of a basin, and the holes large enough to ad- 
mit a very small finger. Let the cards be inverted over the leaves, 
and the worms will of their own accord crawl down to them. If, 
after a considerable time, any of them have not descended, or if 
any crawl upon the back of the card, you can throw them away 
witli the card ; they are bad or diseased worms. 

Upon the pallet of one hurdle, you cau deposit about tlujae ounces of 
worms, wliicdi, when the worms bec'oinc Large, may be disposed upon 30 
hurdles. Thus for every tenth of an ounce of little worms, the full-grown 
worms will require a whole hurdle to themselves- These hurdles ai*c ten 
feet lung by t wo feet wide : should they be smaller, you must reduce 

the quantity of worms deposited on them. If you deposit too many, the 

worms will be too much crowded, which will be an evil. Should any wish 
to rear more silk-worms than these, they must increase the number of their 
hurdles ; if fewer, they eun dcpo.'sit them in tbit baskets. 

The same work gives some directions regarding the increase or diminution 
of heat. When the little, worms are hatched, they must be kept very 
warm ; because at the time when they come out the weather is still cold. 
After their principal toqmr, they must be kept eqpl, because at that time 
the weather has become warmer. 13esidc.s which, there arc the unforeseen 
occurrences of wind or rain, fair or foul weather, and the variations of temper- 
ature between morning and evening, and night ; in all of which cir- 
ci!Rnstam;es should you err as to maintaining the proper degree of heat in the 
apartment, the silk-worms will become diseased. But if proper regulations 
be observed in the silk-worm apartmont these evils may be avoided. In 
eonstmeting such an apartment, there should be windows capable of being 
opened all round : in the centre there should be a stove containiDg a smoul- 
dering fire, so that if the worms need heat, owing to the cold of the weather, 
you can shut down the windows and stir up the fire, which will keep out 
the* external cold, and increase the heat. Should it be very cold, stir the 
smouldering fire more frequently *, should the cold be still more inirnsc, 
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you can in riddiiiou burn some cow-duug cakes, which give out no smoke, 
and put il)cs(3 iu every corner of the building; after which the heat of the 
apartment will be sufficiently raised. When the cold passes away, remove 
ycMir additional fires. When the silk-worms require coolness, owing to the 
heat of the weather, close up your smouldering lire, and open the windows, 
whereupon Ihc internal heat will abate, and the cool air get admission into 
the apartment. Should it become very warm, open all your windows. Should 
the heat be still great, then taki; away the paper from the windows above, 
lift up your sky-lights, and below open some holes for ventilation besides 
the windows : underneath the frames, sprinkle some fresh water, and the 
cool air will find its way through the apartment. After ihc heat is passed, 
repair your paper windows, and stop the ventilating holes. In this way, 

you may cause the silk-worms, from hcginiiing to cud, to escape the iuconveiiience 
of cold and heat ; their sicknesses will be few, their cocoons ]»roperly formed, and 
your whole establishment will succeed. Jhit when it is cold, you must 

not suddenly increase the heat, but bring your fires in by degrees ; for if 
the. worms pass suddenly from cold to lieat, they will become yellow and 
juilpy. So also when hot, the cold must not be suddenly iulrodueed, but 
the windows be opened gradually ; for a sudden change from heat to cold, 
will cause the worms to change and die. Alb this should be attended to : 
moreover, if whoa the worms arc very liot, tliey are suddenly made cold 
they will be unable to eat ; in which case, use n chafing-dish full of hnrn- 
iiig cow-dung cakes, w'hich ]iroducc heat without smoke, stir this up with a 
fork, and putting the chafing-dish under the silk-worm frames, yiass it back- 
wards and forwards, to take away the cold air, and the worms will again 
take to their leaves. 

The Woo-puu-sin-slioo says, The worms must be fed niglit 
and day ; if the meals be given frequently, the worms will ad- 
vance rapidly to maturity, and if seldom, they will be long iu 

arriving at the mature stage. If this stage be arrived at in tweiily- 

five days, it is calculated that each hurdle of worms will produce 

twcnty.five ounces of silk ; if in twenty-eight days, then each hur- 
dle will produce only twenty ounces; but if the worms arc a 

mouth or forty days in coming to maturity, then each hurdle 

will only give ten or a dozen ounces. The Silk-worm feeders 
must not be too fond of sleep, nor impede the business by their 
idleness. After cacli time of feeding, it would be well for them 
to go and look round the hurdles again ; to see that the leaves 
arc equally distributed. If the weather should be cold and r^ny, 
before feeding the worms, use a few dry mulberry-twigs, or a bundle 
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of skeleton leaves^ the substance of which has been eaten, and 
lighting them make a blaze about the hurdles, in order to drive 
away the damp and cold ; after which you may feed tfie worms, 
and by this means preserve them from sickiiess. When they be- 
gin to fall into their torpor, you may wait until fliey are alto- 
gether fallen into a state of inactivity, before you discontinue tlieir 
food ; and do not supply them with food again until they are all 
fully aroused. If, when they are only three parts awakened, you 
supply them with leaves, they will certainly arrive at maturity at 
unequal periods, besides being otherwise much injured. Prorn their 
first sleep to the great torpor, when the worms are beginning to 
slumber, if you perceive tliat they assume a yellowish brightness, 
stop their food and put them asunder ; and when they are all rous- 
ed together, give them tlieir food slowly ; on which occasion the 
leaves must be thinly scattered, for if thickly given, it will increase 
their loathing of food. Generally speaking, in rearing silk-worms, at- 
tention should be paid to diligent feeding, particularly avoiding 
leaves wet witli dew or rain, the giving of which would cause much 
sickness. 

Ilan-she, in his Plain Directions, says, The following is the 
method pursued with regard to reducing the food wJieii the worms 
fall into torpor. AYhen they are about to sleep, calculate the pro- 
portion of those which arc of a yellowish white colour, and reduce 
the leaves accordingly, taking care to have them cut liner, more 
thinly scattered, and more frequently given. 

If for instance one-third of tlie worms assuinc, a yellovrish brightness, 
then diminish onc-third of the leaves, and let them be a little more fine- 
ly shred, thinly spread, and frequently given tliau ordinarily. If the half are 
thus, tlien the half of the leaves should be diminished, and the shredding, 
spreading, and feeding, should be rather more fine, thin, and frequent. When 
the worms am three parts of a yellowish brightness, then reduce that pro- 
portion of their food, and let the shredding, spreading, and feeding be ex- 
ceedingly fine, thin, and frequent. 

When the worms have ail assumed a yellowish brightness, then 
whether the weather be fine or rough, and the time early or late, 
they must be iinmctliately set apart. For this purpose let fresh 
hurdles and mats be iii readiness, that there be no mislakc. W^hen 
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you set them nside, stop their iViod, and when they are all aroused 
give it them again ; this is the method alluded to above. We should 
also say, reduce and remove the leaves of the worms when about 
to sleep, lest they be pressed down by their weight ; and be very care- 
ful to afford constant nourishment to those worms which have not 
fallen into a state of torpor, that they may more speedily arrive 
at tliat state, by which means not only will their waking and 
sleeping be regular, but they will be exempted from the sickness 
arising from the hot steam and pressure of the leaves. It has 
been said, that if yon study this method properly, you will every 
year obtain finer silk ; it inn.st therefore not be neglected. 

The Woo-pun-sin-shoo says, Tn removing the worms from one 
hurdle to another, let many hands set about it; tliat it be quickly 
done; if you bundle them up in a heap on the hurdle, the 
worms will perspire sind become sick, (iradually diminish the num- 
ber on the burdh*, and remove their excrements frequently ; for 
if you allow these to remain long, tliey will generate heat, and 
the heat will produce steam, whicli will cause many to die of the 
wdiite sickness. Every time you remove the worms, dispose them 
more widely apart on each hurdle ; for if they arc too thickly 
spread, the strong will (obtain food, and the weak will go without 
it. It is also necessary to go frequently round the hurdles, to 

see iliat all is right : when the silk-worm room is close, and you 

suddenly open tlie doors, and allow a cold current of air to enter, 
the worms will be affected with the red sickness. In spreading 

out the worms, you should touch them gently, ami not let them 

drop from above ; for if you do this, the worms will get knocked 
about and injured, on which account the worms frequently fail, 
arc backward in spinning, and the chrysalides become red. 

The \ttoii-chr, Important Record, says, Should the worms get the white 
sickness, this must have originated in the injury sustained during the gloomy 
weather, when they were very young. To remedy this, as soon as the weather 
becomes fine, proceed without delay to get three or four sieves, and having 
aired them in the centre room of the silk-establishment, remove on to them 
the contents of one hurdle, and then of another ; when after having enjoyed 
the w'annth of the sun, tlie worms will recover. 

* i> 

TIic lay-yn, Village Dijscourses, says, 'When silk-worms are 



kept warm, dry, and loosely-disposed, they will not get sick ; but 
when they arc baked to a cake, or allowed to remain damp and 
crowded together they will be indisposed. When this is the case, 
you must immediately set them apart, if that can possibly bo 
done ; but should the weather be cold and rainy, you had better 
not remove them ; instead of which yon may make use of coarse 
grass, cut into little hits like peas, about a peck or two for eacli 
hurdle ; let this be lightly scattered over the silk-worms ; upon the 
chopped grass scatter some leaves ; as soon ns the worms cliraU 
up on the chopped grass to eat the leaves, you can clear away 
the excremeiits from UTideriieath ; and when the weather is fine, 

remove the worms to another hurdle. If you Iiave no coarse 
grass, straw’ will do. 

TIjc Szc-rinng-peih-yung says, The sotting apart or removing 
of the w'orms, in order to be arflvanlagcous, must be done fre- 
quently, gently, widely, and evenly, thus they will not be injured 

by damp or concus.^ion. 

"When the worms grow much, they must be separated ; when their cx- 
erement.s abound, it must also be removed : if the former be not attended 

to, the w’orms w’ill soon be too much crowded ; and if the latter be neg- 

lect cd, it will generate damp mnl heat ; hence these operations must bo fre- 
quently performed. Silk-worms are very tender and delicate iuscefs, hence 
they must not be roughl}’ handled. When they arc still young, people arc 
generally very careful in removing them ; but when they grow larger, the 
same c.ire is not manifested. Some persons leave them for a long time 
huddled, or confusedly n\ixcd together : or even throw or toss them about ; 
the sickness and injury of tlie worms spring in a great measure from these 
causes : hence the necessity of gentle usage and roomy accommodations for 
them. 

Should any of the worms be irregular, in passing through their 
various stages, you should feed theSn tlie more frequently, in order 
to bring them into regular training ; thus the later ones will over- 
take the others, and all will become regular. 

The irregular torpor of the worms, must liavc originated from a defect 
in their early treatment, hence it is necessary from the commencement to 
seek to prevent this evlL If amongst the purely yellow worms, you observe 
some rather white, and only approaching to yellow; as these are not very 
far%ehind the purely yellow you can feed them a little more frequently, in 
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order to bring them to an equality ; in which case the latter ones will get 
up with the others, and by frequent feeding, you may be able to hasten 
their period of torpor. But if you perceive amongst the purely yellow, some 
tliat arc of a greenish white, these you may conclude are very far behind 
the purely yellow ones, and even the most frequent feeding would not bring 
them up to the others. With regard to Silk-worms, their change of colour 
is only one of their minor changes, but their torpor, with their refusing to 
eat, and moulting their skins, may be reckoned among their great changes. 
Their passing over into the chiysaHs and butterfly state, is a still greater 
change, and may be considered an entire transformation. Whenever the worms 
assnine a purely yellow colour, they contract their mouths, refuse to cat, 
and fall into a torpor : just like human beings, when they have any great 
sickness, the blood and other fluids of their whole bodies, undergo a great 
change ; if they arc left perfectly quiet, for a day and a night, without be- 
ing disturbed, they will fall into their torpor in the regular way. If at such 
a time, you should disturb the mas.s by feeding them, for the sake of those 
among them of a greenish white colour, they will be prevented from falling 
into their regular torpor. If you wait, also, until the gi'cenish white ones 
have turned yellow, and are disposed to sleep, then the proper period for 
torpor of the mass will be passed, and they will be ready to wake up 
again. When the worms first revive from their torpor, they must be sup- 
plied with a small quantity of food ; just like people, when they are just 
recovering from sickness, must be sparing in their diet, to suit their feeble 
state. If now, on account of the later ones, who are only just fallen into 
a state of torpor, you restrain the appetites of the mass, and do not sup- 
ply them with food, you will distress and famish them ; The later ones had 
better therefore wait for their food until they have been aroused ; for if they have 
many diseases they will produce less silk, which will be very lamentable. Hence 
the Silk-worm Classic says, When the silk'worms fall into and awake from 
their torpor at irreguUr intervals, the silk wiU be deficient in quantity ; 
which is very true. 

The woo pun-sin shoo says, In feeding the young worms, shred 
up the small leaves, as you need them, and sift them through a 
fine sieve; do not stop from repeatedly feeding them, but gyre 
them about two meals an hour, both night and day ' amounting 
to forty-eight meals, or at least thirty-six meals ; if you neglect this 
through indolence, the worms will become crooked and stunted. 
It is said, that the young worms eat only the sap and goodness 
of mulberry-leaves ; therefore if their meals be not frequent, 
they will be like infants at the breast, who, if deprived of milk 
when young, will when older become meagre and weakly, if they 
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do not actually fall aick. You ahould, on the evening prerioui, 
gather some of the finest leaves from the south-eastern branches 
of the trees, store these up in jars, and shred them fine for the 
worms. 

The Sze-nung'peih-yung in giving rules for feeding the ybung 
worms, says, you should water the mulberry*trees the evening he* 
fore and then pick the leaves ; by so doing, they will have abun- 
dance of flavour, and will not be dried up : when you pick them, 
you should shred them fine with a sharp knife, pass them through 
a wide sieve, and spread them thinly over the worms ; if you 

cut them with a blunt knife, the leaves will not emit their 

flavour ; and if you do not shred them up fine, they wilt smother 
the little worms ; without sifting them, also you cannot distribute 
them evenly. Being unequally distributed, the worms will be irre- 
gularly fed. The volatile flavour of the leaves cannot long be re- 
tained, and in a very short time, they become dry and withered ; 
therefoie you must, as soon as you have shred them up, pass 
them through the sieve for use; on the 1st day you must feed 
them twice an hour, giving them 49 meals ; on the second day, 
thirty, taking care that the leaves be scattered over them a little 

thicker ; on the third day give them twenty meals, also thicker. 

At this time let the room bo kept very warm and dark ; gene- 
rally speaking, the young worms should be kept in a dark place*, 

during torpor they must also be kept in the dark ; but when 

about to fall into a torpor or when about to awake, they should 
have a little light; and when about to eat, let in the light al- 
together. This rule should be remembered.** 

The same work gives a rule for separating the young black 
worms as follows; on the 8d day, about ten or twelve before 

noon, place three hurdles on a separate stand; remove some 

portion of the heating matter that comes from the worms, lightly 
lift them over with the leaves, and with a gentle hand put them 
‘asunder, about a quarter of an inch apart; thus disposing them 
in the middle hurdle until it be full; then gradoally incteaset. the 
aiQOunt of leaves on feeding them. Should the day be fine you 
can roll up the blinds of the eastern windows, to admit the morn- 



ing ray; also open the windows that are towards the sun, but 
not towards the wind. Let tliis be a constant rule; should the 
sky be overcast, whether in the morning or evening, the windows 
should not be opened; and at night they must be close shut; no 
windows or blinds facing the wind or towards tlie west should 

be opened : because silk-worms dread the wind ; and although after 
their great torpor they need to be kept cool, yet they must be 
kept out of a strong wind. When the silk-worms gradually 
change colour, increase or diminish the rpianlity of food accordingly. 
When they have become of a purely yellow colour, do not ftjed 
them ; this is their first torpor : and no matter whether in the 
morning or in the evening, they must be removed. 

The same work gives directions as to removing the worms 

on occasion of their first tx)rp()r; at which time the worms con- 
tract their mouths, and will not eat ; they also moult their skins, 
and undergo a great change. Then you should spread four hur- 
dles on a separate stand ; tlie upper and lowtrr ones are to scretm 
off tile dust and damp ; the two middlcj ones are for the worm'*, 

which must be provided with ])allcis, as before described, llcmove 

the litter, genlly lift the silk-woriu^, and place them at about 
lialf ail inch distance from each other, thus filling up the two 
middle hurdles, 'When they first revive in the course of each 
hour give them three meals for the first day ; on tlie next day 
increase the ipiantity of leaves and roll up half the blinds. When 
they begin to turn yellow again let the worms be kept very 
warm ; when they have fallen into a torpor, they must still be 
kept warm ; and when tliey have all awaked let them be a little 
warm. In removing them after the first torpor give them plenty 
to eat, and set them about half an inch apart, disposing them 
over three hurdles. • 

The same work goes on to describe what is to be done with 
regard to removing the worms at the period of the second tor- 
por ; and directs that they should be put asunder, each occupy- 
ing -the space of about three fourths of au inch, by which means 
they will fill six hurdles; when they have ail revived, at their fcst 
xneal the leaves should be thinly spread at the rate of tw’o meals an 
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hour. The next day you may gradually increase the amouTit of 
leaves : and perhaps roll up all the window blinds (with the excep- 
tion of those facing the wind.) When the worms begin again to as- 
sume a yellow colour, they should be kept warm ; M’hen they have 
all fallen into a torpor, they should be kept rather warm ; and after 
they* have all revived, but slightly warm. AVhen you remove them 
at the period of the second torpor let them be well fed. At this 
time the worms may be moved about or put down with the hand ; 
they do not need (as the little worms did) to have the leaves lifted 
up to which the worms are attached in order to remove them. Still 
you must not throw them about, nor toss them from place to place 
lest you should injure them. The siiine number of worms will now 
oceuj)y twelve hurdles. 

The W’oo-])n!i sin shoo describes w'hatis to be done as regards re- 
moving the w'onns at the period of the great torpor ; the heating mat- 
ter that passes from them should be frequently removed, and the worms 
as constanlly fed. Should the south-west wind get up, let down the 
blinds of the doors and windows. At this period it w ill not be neces- 
sary to remove them by lifting the leaves, but you can Imndle 
the worms, and spread them on the hurdles, each at a finger's 
breadth from the other; you may also take the green pulse, W'hich 
you stored up in the winter months, and steeping it in water until 
it begins to vegetate a little, dry it and grind it into a fine pow^der ; 
at the fourth meal after their revival give this to llie w^ornis mixed 
up with the leaves, in equal quantities ; this is to cure the w'orms of 
tlie feverish heat w’bich they get into. The silk will in consequence 
be the more plentiful, and the more easily rSeled, stronger and of 
a better colour. It will be well at this time, to cover in the 
w'oodeii pent-house to the south of •the silk w^orm room, under the 
cafes, to be ready for bushing. 

The Sze-nung-peih-yung gives directions about removing tlic 
silk-worms after the great torpor, at which time they must be put 
atr a distance of an inch and a half from each other, filling up 
about five and twenty hurdles* When they are all aroused together, 
give them tlieir food, every two hoars give them three meals : at 
the ^t meal, the leaves should be thinly spread, just enough to 
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cover ibe white bottom of the hurdle : at the second meal still 
more tiiiiilv, imt enough to cover all the bottom : but let the 
third meal be like the first meal. On the second day, gradual- 
ly increase the leaves and open all the windows and sky- 
lights. If it be very warm, tear off all the paper from the 
windows, but not unless the weather be oppressively hot. When 
they begin to turn yellow again, let the place be kept a little 
warm ; when tliey have fallen into their torpor, the warmth must 
be increased ; when they are all waked up together, keep them 

cool, and put them upon their pallets ; at this time they may 

be disposed upon thirty hurdles. When they have fully com- 
menced eating again, after every meal, take a basketful of leaves, 
and go round from stand to stand ; and if you observe any part 

of the Imrdles void of leaves, then scatter a few leaves over them, 

to fill up the vacant spaces. Eemember, that after the great tor- 
por, when the silk-w'orms begin to eat again, for every proportion 
of leaves that is diminished, there will be a corresponding decrease 
of silk ; thus when you perceive a part of the hurdle bare of leaves 
occasioned by the silk-worms having eaten all the leaves there, you 
should immediately fill it up : otherwise you will have a number of 
thin cocoons. Mix also some rice-fiour with their food. After the 
seventh or eighth meal, at about ten or twelve in the forenoon, take 
the leaves which you have shred, and scatter them over the hurdles. 
A celebrated silk-worm rearer remarks here, tliat after the great tor- 
por, it is still necessary to shred the leaves ; people in the present 
day do not do this : he does not know, he says, wdiether people 
in the north do this or not : it is also a question with him, 
whether those who neglect to shred the leaves, do not incur some 
loss by their neglect. The work above quoted goes on to say, 
Take some fresh water, and sprinkle it in a very even manner ftver 
the leaves ; then wait a little time, and take some finely-sifted white 
flour, and scatter this also over the leaves ; for every basket of leaves 
use a pint of water, and four ounces of flour. Each basket of leayes 
will be sufficient for one hurdle. Then mix up some dry powdered 
mulberry-leaves, in order to make the silk-worms fat, the cocoons 
large md heavy, and the silk firm and strong ; after having thied 
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the leaves, sprinkle evenly some fresh water on them, together 
with these dry powdered mulberry-leaves, well sifted ; three or four 
meals of which may be given at intervals after the great tor- 
por. The removal of the litter may be effected after the great 
torpor, during the , eleventh or twelfth meal. When the silk- 
worms are about coming to maturity, give them their food very 
fine and thin, but very frequent. 

The same care must be bestowed on feeding the old as the young 
silk-worms ; just as with men when they arc old, too much food would be 
injurious. If you arc not careful in this particular, the worms will not be 
clean in their eating, and the refuse leaves will generate damp ; the worms 
will also take leaves with them into the bnsh, which will make the cocoons 

they form damp, as if they had been wet with salt water. This is called 

the hush dampness ; the cocoons when affected thereby arc difficult to wind 
off. They must also be kept a little warm. 

Han-she, in his Plain Account, says, After the great torpor, 
silk-worms require only fifteen or sixteen meals, before they arrive 
at maturity ; and the amount of silk to be obtained from them 
altogether depends upon these few clays ; when they are approach- 
ing maturity, deal with them according to the plan for regulating 

the food after tlie first torpor. Wait until nine tenths of the 
worms are mature, when you can remove the worms from the 
hurdle to the bush, by which means you can prevent the evils 
arising from heat and steam in the bush ; the worms will also 
form their cocoons the earlier, and produce tlic greater quanti- 
ty of silk. 

The plain Account of mulberiics and si Ik- worms, says, The 
worms w'hicli pass through four periods of torpor are a different 
species, but must be dealt with according to the method observed 
in rearing the spring silk-worms; *onIy at the third torpor, you 
have to remove them into fifteen hurdles, after they have eaten 
to the full, into twenty hurdles ; and after the great torpof, into 
thirty hurdles. 

Hwang-8ang*tsang says, that silk-worms from the time of 
hatching pass through three periods of torpor ; on each one of 
whiqh occasions they should have shred leaves given to them. 
On removing them and changing their hurdles, you should sprin- 
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klc the laller willi llio dust of the cliafl-basket, aiul then tlic 
worms will feel themselves at ease, and escape sickness. Same 
prisons make use of a net in order to remove the worms. In 
rearing the Avarm weather silk-worms diligence is necessary and 
the leaves should be renewed as soon as they arc consumed, lest 
the worms througli hunger suck in the hot air, and become sick. 
In removing them from their hurdles, you should do it when 
the leaves are but half consumed, then you will spare your own 
labour, and not annoy the worms. When they are aroused from 
their third torpor put a pound of them in one basket, from 
which you mjiy afterAvards obtain eiglit pounds Aveiglit of cocoons ; 
tliese Avill produce a hank of silk weighing sixteen ounces. When 
the worms are first liatched, scatter over them some fire-dried 
loose IcaA^es, tliat have been rubbed and bruised ; the little worms 
on perceiving the fragrance will ascend aaIicii you can take up 
the leaves and put them on the hurdle. The stove should be 
supplied Auth ignited balls of charcoal, the heat of winch must be 
repressed by lime and covered over Avith a tile, so as to produce 
a gentle heat. Place a cotton coverlet thereon, and afterwards 
remove the coverlet on to tlie silk-Avorm Imrdle ; should tlic worms 
be either scorclied or famislicd in the one case they will become yel- 
low with heat, and in the otlier they will die of hunger. Let 
not the leaves be given to them in a damp state, for if so, they 
Avill pass a Avhitc liquid and die. Hence, sliould the leaves be 
gathered during a shower, they must be Aviped, or dried in the air. 

The same writer says. The bushes may be made of rice-straw, 
wliich must be cleared of the extraneous leaves, which would 
otherwise drag the silk. Handfuls of this straw must be bound to- 
gether for bushes ; and the extraneous leaves which have been strip- 
ped off should be thickly spread underneath, as a kind of mat, for 
the sake of warding off the dampness of the ground, and in order' to 
receive the worms should they fall down. Then take a handful or 
more of the worms and put them on the bush, but do not 
cover them with paper. The next day, scatter a little more 
rice-straAv about the bushes, to assist the worms in fixing their 
yet unsettled hold. Do not employ baskets that have been used 
for holding vegetables to lift them up with ; if you annoy the 



worms too much tlie cocoons will be thin. In seven (lavs tlic 
cocoons will be spun, and in a foil night the moths will be pro- 
duced. When the silk-worms are of a greenish colour, ! they are 
approaching maturity. Should it thunder whilst tlie worms are on 
the bush, cover tlicm with paper, to quiet tliein. 

Tliose cocoons which arc long, and of a .sliining white, jirodnce 
the finer silk ; while those which arc large and of a greenish colour, 
produce the coarser silk. After stripping off the coarse lloss from 
the cocoons, those which appear rumpled and rather dainj) are called 
dark cocoons ; those in which the silk is tliin and mixed are de- 
nominated floss cocoons, the silk produced from which is coarse \ do 
not let these remain more than a day without reeling; lest the silk 
become rotten and hard to reel, further, you must not burn in- 
cense near them ; for if you do, the chrysalides will form indenta- 
tions in the cocoons and it will also he dillicnlt to reel them. The 
larger sort of cocoons are called coarse workers, or coca Iona. 

If you have not time to reel off llie cocoons, put them up in 
a jar well-plastered over with earth ; for every large jar, use four 
ounces of salt, wrap the cocoons np in the leaves of I he nclunibiuni, 
and stop up the mouth of the jar with the same. In seven days 
the moths thus treated will die ; when you have plastered up your 
jars, you should frequently inspect them for if there be the least 
crack in the cement, the moths will remain alive. 

The payment for dravjing out or carding the floss silk, or 
the silk of those cocoons which cannot bq,, reeled (literally the 
silky cotton), is the hundredth part of a tael of silver (or one 
penny) for every ounce. Of this carded silk the gno k how, 
moth-eaten kinds, is the best; the*shang gnan, come-ashore kind 
next ; the hwang keen, yellow cocoons, or balls containing the 
chrysalides, follow next in order ; and the keene, or outer floss, 
is the most inferior. The moth-eaten kind are the perlorated co- 
^ns ; the come-ashore kind are those from which the ends can- 
not be obtjuned in reeling, which must therefore be dragged out of 
th^ pan ; the outer floss is the coarse floss which the silk-worm, 
spins before it begins to form the cocoon. 
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Silk-rorms must not be brought in contact with the fumes of 
the frjing-pan, nor with the smell of coal ; you must not bum in- 
cense near them, nor carry scents about you, when you approach 
them ; for they cannot bear the smallest particle of odour ; if you 
fail to observe this cautioTi, the worms will become yellow us if 
scorched, and die. Strange persons must not enter the apartment ; 
lest the worms should begin to wander, and not remain contented 
on the hurdles. Let not any one eat ginger in the silk-worm apart- 
ment, nor broad beans. Of silk-worm rearers, the inhabitants of 
How-kaou are the best : you may reckon their remuneration by the 
baskets of leaves ; for every 20 baskets they bring, give them a tael 
of silver, about eight shillings. Of silk rcelcrs, the people of Naii-tsin 
are the best ; the wagt s of these may be reckoned by tlie day ; for 
every day, give them four hundredths of a tael of silver (about four 
pence) ; or you may give them six hundredths of a tael (about six 
pence) foi every reel of silk they wind. If the silk-worms are not 
warmed by fire, when they are put on the bush, the reeling of the 
silk will not be clean. The women who attend to the silk-worms 

must not handle bitter lettuce, for if they do, the worms will become 

green and rotten ; those wdio eat bitter lettuce, also, must not enter 
the silk-worm chamber. 

Han-she, in his Plain Directions says, Early silk worms arrive 
speedily at maturity, are subjected to fewer sicknesses, consume a 
smaller quantity of leaves, and produce tim more silk. By this 
means, not only may the present year's crop of silk be well- 

secured, but the growth of the ifcxt year's mulberries be 

promoted. The carly^ silk-worms are hatched about the of 

April, and arrive at maturity in twenty three or four days. 

About this time the mulberiy-leaves are just springing forth, 

and the juices of the trees ascending: thus the leaves aftid 
twigs, after having been clipped, will have time before mid- 
summer to grow for a month or more, when they will be- 

come more luxuriant than in the preceding year ; so that by the 
spring of the next year, the leaves will have come out a little 
sooner than usual. Going on thus, from year to year, the mul- 
berries will flourish exceedingly, and all in consequence of*the 
early hatching of the_silk-worms» 
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On the other hand, the late ailk-worms are longer in coining 
to maturity, are subjected to many sicknesses, consume a larger 
quantity of leaves, and produce less silk. By this means, not 
only is the present year's produce delayed, but the next year's 
crop of mulberry -leaves is injured. People in general only think 
about coveting much, to increase their gains, and do not consider 
that to expedite the hatching will produce a still greater gain. 
Thus they keep back the hatching of the eggs, until the mulber- 
ry leaves are abundant ; but the hatching of the worms being 
later, the budding of the next year's mulberry-leaves will be 
later also. 

The Woo pun-sin shoo says. There are ten states of the silk- 
worm to be observed, in order to regulate their food : viz. cold, 

heat, hunger, fulness, separation, closeness, sleeping, waking, speed, 
and slowness. 

The Silk-worm Classic says, Silk-worms have three kinds of 
brightness ; the white brightness, when they arc about to eat ; the 
green brightness, when they arc satisfied, (for a shrivelled skin is 
with them indicative of hunger) ; and the yellow brightness, when 
they are about to leave off eating, 

Han-shc again says, There are eight things proper for silk- 
worms ; when about to fall into their torpor, they should bo kept 

in the dark : after they arc aroused, they should be put 

in the light ; when tho worms are small, and when they are 
near the time of torpor, they should be kept warm and 
dark ; when the worms are large, and after they are aroused, 
they should be kept light and cool : when about to eat they 
should be well-ventilated : at this ,11106 also the leaves should be 
gtven to them plentifully and quickly. When they are newly arous* 
ed, the worms are afraid of wind, and at this time they should 
have the leaves thinly scattered over them and be fed slowly. It 
it necessary to know these requisites for the silk-worms because 
treatment of an opposite kind will be very improper, and the worms 
if exposed to it will not come to perfection. 

There ue three occasions on which the worms should be kept, 
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vide apiirt ; uIkmi they arc hatched ; when they are put on the 
hunlU's ; and when they enter the bush. 

There are five things of which the w'orina must have an 
abundance ; viz. plenty of attendants, and plenty of leaves, wide 
apartments, largo hurdles, and numerous bushes. 

I'lie Woo-pnn-siii-shoo' says, The things which the silk-worms 
dread are the following : When they arc fed they Jibhor damp 
and hot leaves : when they are first hatched, they dislike the dust 
raised by sweeping the floor ; they abhor the smell of frying fish 
or flesh ; also the smoke of a paper match, when half extinguish- 
ed, in tlie. silk-worm apartment ; they do not like to be near 
the noise of pounding or beating or of a tripping at the doors 
and window-frames, stands and hurdles, or indeed any kind of noise ; 
they cannot bear the sound of crying and wecjnng in the room : also 
filthy and wanton conversation ! At niglit, you must not allow the 
light of a lamb or caudle suddenly to dart through the crevices of 
the windows of the house ; women who have lately been confined should 
not undertake Ihe care of the silk-worm ; the persons who attend upon 
the worms should not freipieiitly change their dress, but they 
should keep llicir hands constantly clean ; people who carry about 
wine should not be allowed to bring loaves for the worms nor 
to shift and remove the silk-worms. From the time of hatching 
until maturity, silk-worms very much dislike smoke. You should 
not lay knives about the stoves or hurdles. In front of the stoves 
take care that there be ^no hot water boiling over to stir up the ashes. 
Persons in mourning should not cuter the house ! ]^et no leather 
nor hair be burnt near thorn. Silk-worms also dislike wine, vinegar 
and all kinds of strong tastes, the smell of raw meat or fish 
musk. S:c. They do not like to be put before a window into 
wbicli the sun shines, or the muiuI blows ; likewise they dread the 
w^fstern siin, with extreme heat violent winds, and severe cold. 
So also they must not be removed from a state of cold, to su(f» 
den warmth. Dirty people must not come into the house where 
they arc, and (he silk-worm apartment should be kept free f^ioin 
filth. 
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Tile place wliere the silk-worms are bushed^ if outside, should 
be high and ' level ground ; if inside, there should be a free cir- 
culation of air. Let the hushes or brushwood be equally distributed 
and let the worms be placed rather wide apart from each other, 

lest they should be affected by the heat ; in wliicli case, they will 
experience some difficulty in forming their cocoons, and the silk 
wliich they spin will be reeled with difficulty. The bushes should 
not be arranged on a north-east ern elevation, nor in a place 
where domestic animals are bred, nor under the shade of trees, 
nor in the vicinity of a dung-pit or any filthy drain. 

The Sze-nung-pcih-yung says. The main thing to be attend- 
ed to in bushing is, keeping them dry and warm, and avoiding 
cold and damp. There are six evils to which tlie worms are ex- 
posed during bushing ; 1 si, the hush sweat ; 2d, falling off the 
bush; 3d, wandering about; 4tli, the chrysalides turning red ; Ctli, 
turning pale ; 6(li, assuming a dark hue. 1'he bush sweat arises 

from tlie worms being fed with dirty leaves, when they come to 
maturity ; these leaves generate dampness and when the worms take 
them into the bush, they also become damp and soft, which is 
called the bush sweat. The other live evils arc caused by damp 
ground, and cold weather. When the silk -worms are approach- 
ing maturity, if they arc to be bushed outside, prepare the ground 
for bushing ; kindle a fire on the ground, in order to dry 
it well, and after sweeping away the ashes, bush them there. 

This is the practice pursued in the north : in tlie soullierri re- 

gions, however, as the rainy season sets in <,about the time, it is 
very difficult to bush the worms outside, hence they must be 

bushed in a house, which must be made warm witli fire. 

• 

• Ilan-she, in bis Plain Directions, says, In outside bushing, 

you should form a round bush on a stand in some elevated po- 
sition : one bush will hold about six hurdles full of worms. Wlien 

the worms are nine-tenths arrived at maturity, scatter the leaves 

thinly over them, and remove them from the hurdle with a sieve ; 
then with a gentle hand scatter the worms on the bush; they should 
be •distributed equally and rather wide apart; cover them over 
lightly with some twigs or coarse grass ; bean-stalks will do ; and 
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again scatter aorne more worms on as before. When you get to 
the tiiird hurdle, put on the brushwood with the roots upper- 
most, w])icl) will render the bush round ; and firm. After this, 
you must scatter the worms nearer the top of the bush ; and 
when six hurdles full of worms have been thus scattered on the 
bush, cover the whole over with southern-wood twigs, and form 
the top of the bush round ; put hurdles on the top all round, 
end mats over these, until the top of the bashes is like a little 
dome, so as to ward off the rain. In the evening use more mats, 
which you can wind round the bush, from the bottom to the top, 
witli the mats joining on to each other. When the sun is 
high, remove tliese, and at night replace them ; after three days, 
wdien the cocoons are formed, the mats will be no longer neces- 
sary. The pier-head busli must be surrounded by matting, as 
above described, only the brush-wood should be more roomily dis- 
posed, witii open spaces, supported in tlie centre by posts. These 
pier- head bushes should be employed when the worms are numer- 
ous. The mode of sunning tlie bush is as follows : on the third 
day after the worms have been put on, from eiglit to ten in the 
morning, remove the mats, and let the sun shine on them, but at 
two o'clock cover the bush with matting as before. Should the day 
be too warm, let a thin mat remain over the bush to screen it. 
As to turning the bush, it may be observed, that when the worms 
become wet wdth rain, after having been put on the bush, as 
soon as tlic rain is over, select a new place for the bush, and 
whcilicr they have formed tlic cocoons or not, turn and transfer 
the bush to the new place; after which, cover it with matting as 
before. This is not necessary after a slight shower, but the bushes 
must even then be exposed to •the sun. 

Another plan is, when rainy weather prevails at the time of bushing, 
to set up your bushes in the silk-vrorm apartmeut, u})on the floor under- 
neath jour frames, but open your doors and windows, to allow of a free 
circulation of air. lu the mornings and evenings, however, or when it is 
cold in consequence of the rain, you should close the doors and windows, 
and make a fire of cow-dung ; this method will be better than turning the 
bushes over as above described. Another method is lightly to scatter ever 
the franies and hurdles some brush-wood, or coarse grass, and surround these 





with matting, when the worms will form their cocoons of their own accord, 
which will be better than bushing them in the rain. 

The Woo-pun-sin-slioo save, The cocoons when formed may be 
taken up witii both hands, and spread out thinly in a cool place ; 
which will delay the moths in coming out, and obviate the neces- 
sity of hurry in the reeling. 

The Sze-nung peih-yung says. The great secret of reeling off 
the silk consists in having it fine, round, even, and of proper 
tension ; and in preventing its being flat, wasty, knibby, foul, 

coarse and uncvelH It is better to retl tiie cocoons wliile tho 
worms are alive ; but if you have not lime, you can kill the 
worms and reel at voiir leisure. There are three inodes of kill* 
ing the worms ; 1st, by drying them in the sun ; secondly, by 
soaking them in salt; thirdly, by steaming them. The latter is 

the best ; many unskilful persons, whilst drying them in the sun 
injure the cocoons ; on which account, it is the safer way to 

steep them in salt water. In n^cling the cocoons, hot boilers 
may be employed for coarse silk, with single or double threads ; 
but cool pans arc the best for bringing otf the silk clean and 
glossy. The boiler sliould be large, placed upon the fire-place, 
and u{X)n the boiler a large pan, with a mouth narrowing towards 
the top : water must be put into this, till it is rather more than 
throe parts full ; across the jar put a piece of board to divide 
it in two, in order that two persons may wind off opposite to 
eaoh other ; when the cocoons are few, a smaller pan may be 

used. The water must be hot, so tliat th({ cocoons may whirl 
round by the force of' the heat, with a tendency to sink towards 
the bottom : if they descend too much, however, you will not be 
aUe to reel off fast enough, and the cocoons will be boiled to 
pieces. By employing a cold pan, you may reel off complete 
threads, and if you have fine silk, and middling-sized cocoons, you 
tpxi reel off double threads, and proiluce the silk of a more 
natural appearance and firmer texture. Althcmgh we cill the pan 
cold, however, the water should be tepid ; the jar must be large, 
plaftered on the outside, the mouth should be about two feet 
and a half in diameter or more. The jar must first be invert- 
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ed nnd plasicred with adhesive cla; from the bottom and ali 
round up to the top, about four fingcr-breacltlis in thickness 
gradually thinning, however, towards the mouth of the jar, which 
must be dried in tlie sun, and is then called a double jar. When 
used, it iriust be fdled with water eight or nine-tenths full, which 
water must be kept tepid, and not be made suddenly hot nor sud- 
denly cold. AVhen a small pan is used, the mouth may be about 
a foot ill diameter, or even less ; if it be small, you of course 
put ill fewer cocoons, w'liich must be put in tlie ofteuer; if too 
many at one time, they will be overboiled and irregular. The 
stove on which this is placed, should be an up#ght furnace, made 
of half-round unburnt bricks, built up like a pillar, hollow in 
the centre like a pipe: the heiglit of it should be about one half 
that of the person reeling the silk ; the circumference and diame- 
ter of the furnace must be according to the size of the pan about 
to be employed. In the middle of it, construct a small stand the 
diameter of which should be a little larger than the bottom of the 
pan; place the double jar upon this small stand, so that the jar 
come out a little higher than the top of the round furnace. Near 
the round furnace, place the small stone for tlie pan in which you 
put the cocoons when you seek for the ends of the silk threads ; 
this should be about oiic-half as liigh as the round furnace. Let 
a flue be made through the round furnace ; and opposite the flue, 
near the top of the round stone, open out a hole for a chimney ; 
tliis chimney sliould first consist of a horizontal pipe, seven or eight 
feet long. Before this pipe is fitted in, however, make a stand, a 
little lower than the* mouth of the pipe ; and at a distance of 
seven or eight feet from it, construct another stand, five feet high, 
then take a couple of beams al)put ten feet long, and place them 
in a slanting position upon these two stands ; let the two beams 
be a little more than the thickness of a brick distant from each 
other, and then with bricks, and plaster construct your horizontal 
chimney. For this purpose, you must lay dowm a row of flat 
bricks, then a row of upright ones on eitlier side, with another 
flat row on the top as a covering ; and the whole being well 
plastered, your horizontal chimney is formed. This chimney nust 
be opposite to the mouth of the fimiace ; if for instance the 



mouth of the furnace face the souths the opening for the chimney 
roust be towards the nortlu Let the pan for reeling the silk be 
placed in the middle of the furnace ; let the fire rush under the 
bottom of the pan and the stand on which it is placed ; the smoke 
and flame having encircled the pan, will pass out at the horizontal 
chimney ; tlius the water in the pan will be kept constantly warmj 
and of an even temperature. The smoke and flame will also be re- 
moved to a distance from the jar out of which the silk is reeled 
and the reeler, not being incommoded by the fire, will be ena- 
bled to pursue his occupation in comfort. 

The winding-bench should be of the same height as the pan, 
with a spindle two feet long, four inches diameter in the centre, 
and three at each end. This spindle may either be four-square, or 
hexagon ; the arms or spokes of the reel should be a foot and a 
half long. The hexagonal form is not so good as the square one, 
for the fewer the sides of the reel, the easier will it be to disen- 
gage the silk when wound on to it. The arms or spokes may 
be single, or made with hinges to fold in the middle ; the latter 
mode is preferable. There must be a foot-board to turn the reel 
with. The bamboo tube of the reel should be small, with an iron 
spindle passing through the tube; the two upright pins in which it 
turns, should be irofi also. Put the iron spindle through these two 
pins, after having inserted it in the tube : thus the working of it 
will be light and easy : otherwise you will not be able to get your 
silk off in good style. As the ancients say. When a man wants 
to perfect his work, he must first adjust his 4ools. 

The plan for getting hold of the threads of the cocoons is as follows ; 
put some water into the small pan near the furnace, until it is about nine- 
ftnths full ; burn under the furnace some coarse dry wood, and when the 
water is very warm, throw some cocoons into it. Put in but a few 
cocoons, however, lest they should be overboiled, and the silk obtained 
ht small in quantity. Stir these about gently with a skewer, that the 
cocoons may revolve, and move about equally. Then try to get hold 
of some of the ends of the silk threads, and hold them near the 
surface of the water, jerking them slightly several times ; after this, 
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lake up the loose ends of the threads, and disengage them ; all 
below'^ this will be found to be fine silk. When people perftmn 
this operation roughly, or w'ind the ends of the threads several 
times round a stick, they sometimes take off several feet of thread, 
which will considerably lessen the amount of good silk to be obtain- 
ed from each cocoon. If, however, the ends of the threads are 

gently taken up, one foot only need be wasted. Take liold w'ith 
one hand of the fine silk threads, and with the other, using a 
perforated ladle, slowly press the cocoons into the hot watrr ; then 
take the ends of the threads thus cleared, and suspend them to 
the silk pin fixed on the outside rim of the pan. 

With regard to reeling the silk we may observe, first get 

about fifteen of the silk tlireads thus cleared and suspended to 
the silk pin. (In the case of yellow silk, wliich is ratlicr coars- 
er, the number of cocoons which you reel off at one time may 

be diminished.) firing all these together, and put them through 
the hole of a copper cash ;* then fasten them on to the reel ; 

two windings on the upper rail of the reel, and two on the lower 

rail of the reel, thus fastening them on the w'inding machine. 

Then take some more fine threads from the silk pin, and attach 
them to the reel as just now described. Slionld there be two silk- 
circles, or collections of cocoons in the middle of the pan, the heads of 
each should be equal. Having arranged all the above, press tlie foot- 
board with your right foot, and turn the reel to the right, con- 
stantly watching the pan carefully, and keeping both the silk-circles 
distinct. Should the silk of any of the cocoons therein be wound 
off before the others,' and the clirysalitlcs have sunk down, or 
should the silk of any of the cocoons be severed, and the cocoons 
etiinim out of the silk-circle, the oocoons in the silk-circle being thus 
diminished, you should take some new threads that have been al- 
ready cleared and join them on in proportion, taking care that 
the lines of silk threads coining from each of the silk-circles be 
always equal in size. It is necessary to keep the eye constantly on 
the watch, and the hand perpetually busy in arranging and adding 

• Underneath the copper cath, the part of the pan where the eoeoona are coUaete^ to- 
gather, it oalled the ailk circle, or the ailk dish, 



more threads ; bul do uot add more than three or four threads it 
a time j should you fail iu adding new threads the line will be^ 
come too fine ; and if too many, coarse. If your hand cannot 
join on the threads iu time, tread the foot-board a little slower, 
and the silk will become thicker ; but should you have added too 
many threads, then tread the foot-board a little more briskly, and 
the silk thread will become smaller; thus tlie liand and foot must 
correspond to each other, and the silk will be even. Some say, 
however, that the quickness and slowness of the winding has no 
effect upon the size of the thread. 

If in adding fresh threads, you join them on far above the 
silk-circic iu the pan, you will make the junction apparent ; but 
if you take llie new ends of the threads which have been already 
cleared, and with the end of your fijiger, feed them on to the 
line just cuuiiiig frotu the silk-circle, they will of tlieir owmi accord 
be drawn up, and tlic junction will not be seen. This kind is 
called the complete thread, which being plump, fast-spun, and 
without knots, is reckoned of the superior kind. It is good 
for weaving gauzes and laws, wuth the best sort of silk goods. 
That kind which is reeled with two tlireads upon the rails, is 
called the double-threaded silk ; this not being very plump and 
fast' spun, and having some knotty excrescences, is reckoned of the 
middling kind ; it cannot be used for gauzes and laws, but may 
be employed for the middling sort of silk stuffs. That kind which 
is reeled with only one thread upon the rail, is called single- 
threaded silk, and mouth're^t silk ; this being*flat and loosely spun, 
with large knotty excrescences, is not capable of being employed 
for silk piece-goods, but only for lute-strings : this latter is not 
considered strong; and its abounding is to be ascribed to the 
winding off out of hot puns. Heuen-lioo, a southern writer, 
remarks on this subject, that the silk-reelers of the present day, 
^always reel with double tlireads. and do not use a bent rail ; the 
more renowned silk cultivators, such as the Tain and Wang fami- 
lies, make no distinction between complete, double, and single 
threads; for the ancient plan has long ago fallen into disuse. 
Finding it mentioned in Uie books, we have merely copied it, 
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according to the old statementsi but we have not seen this mode 
of reeling practised in the north, and do not know what this bent 
rail means. 

Heuen-hoo observes, that in his opinion, there should be a pair 
of cold pans joined together ; for boilers, carthern or copper pans 
should be employed instead of iron ones ; because the silk, when 
wound off out of the former, is brighter and more glossy, than 
when wound off out of the latter. There should be one boiler 
expressly for boiling the water, in which the ends of the silk 
threads arc taken up. Thus, there should be two boilers and tw’o 
cold pans connected together, and two silk-reeling inacliines. I'ive 
people may then work at tiie same time ; two at ilie pans, two 
at the boilers, and one attending to the fire. The smoke and 
fire being made to pass through the horizontal cliiinney, in order 
to heat the connected pans : let one person attend (o the fire, 
which is under both boilers ; let there be a drain to drain off 
the water from the two pans, provided with a valve to open and 
shut, as may be necessary. Two persons may watch tlie boilers, 
in order to get hold of the ends of the thread from the cocoons, 
and let two attend to the pans, lo manage the reeling. Thus 
five persons working togetlu'r may wind olf thirty catties of silk ; 
which would be better than having tw'o persons with one reel 
and one furnace, who would wind off only ten catties ; for by 
the former means, five people w^ould be able to accomplish the 
work of six persons ; and the fuel of one furnace would be less 
than that required for three. 

Han-shc, in his Plain Statement, says, When the cocoons 

formed by the silk-worins are hard, and the thread reeled from 
them is coarse, needing to be reeled quick, then the cocoons should 
be steamed. But when reeling from cold pans, the cocoons are 

thin, giving forth too small a thread, so as to necessitate the 

feeling slowly, in such case, your cocoons should not be steanied,^ 
but merely reeled out of hot pans. The method of steaming is as 
foUowrs : Take three tiers of round flat baskets, and having wound 
some soft grass round the moutli of the boiler, put the two titrs 
thereon » * It is no matter whether tlie baskets be large or 



small. Spread a quantity of cocoons equally throughout each basket, 
to about the thickness of three or four fingers. Frequently try 

\pith the back of your hand upon the top of the cocoons ; and 

if they are become so hot, that you cannot keep your hand there, 
then take away the lower basket, and put another fresh basket on 
tljc top. Take care that you do not steam them too much, for 

if you do, tlic ends of the silk threads will become soft. So 

also, it is necessary, that they be steamed enough, otherwise 

the clirysalidcs will perforate the cocoons. But if the heat 

be just such as the back of the hand will bear, it will do 

very well. Put the cocoons after they have been steamed 
upon the liurdles, arranged on stands in the silk-worm room ; take 
the cocoons wljich are uppermost in the first basket, and with your 
hand gently move and spread them about : when the first hurdle is 
tilled with cocoons, put it up, and sjnead another hurdle full. When 
they are cold, cover them over slightly with small willow twigs. 

The cocoons must all be steamed on the same day, if they arc not 
all steamed thoroughly, the next day tlie chrysalides will ])erforato 
f!icin. Having done all this, procecil to reel your silk, and if you 
can wdnd ofl‘ a whole batch in one month, it may be considered ex- 
peditious. Put about an ounce of .^..it into the hot water pan, with 
lialf an ounce of oil, and then the ends of the threads on the co- 
coons that are steamed will not become dry. 

The Woo'puii-sin-slioo says. In reariiig summer silk-worins it will 
be belter only to rear a very few, for the sake of getting eggs for 
the autumn brood ; if you rear more, it is be feared the new 

shoots of the mulberries will be injured, and tlius the leaves for 
the spring silk-worms of the next year will fail. People of the pre- 
sent day, in rearing silk-w'orms in flie liot season, paste their window 
trellises with paper, in order to keep out the flies, and prevent the 
wind from blowing backwards and forwards through the apartment. 
In very fine weather, the worms arc subject to disease from the 
heat, and in very rainy weather the dampness produces in them the 
while sickness ; so that both very fair and very foul weather arc 
alik^ inconvenient. It will be better, tlierefore to paste gauze over 
the trellises of the windows, and to spread rice-straw about, as pal- 
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lets for ific worms. Tbe method to be adopted fur pasting gattS^e 
on tlie windows, is to paste some slips of paper lialf over the 
edges of the gauze, and the other half on the sides of the windows ; 
tie some strings across the windows to support the gauze in the 
middle ; and when the silk-worm season is over, the paper may be 
moistened with a little w^ater, and the gauze taken down, to be 
kept for use next year. It is well also to use hanging screens 
made of reeds. All the windows should be fastened by ties and 
not plastered, thus the entrance of flies will be avoided, while a 
free passage for the air will be afforded, if necessary. The silk 
worms must bo reared in a separate room, where strangers do not 
come and go. The leaves may be shred by uieans of scissors ; the 
worms must be removed and separated morning and evening, and 
they must bo fed frequently by night. 

With regard to auiiimu worms, it may be observed, that 
when they are first hatched, it being near the dog days, and still 
very hot, it is likely that the silk worm apartment would be 
damp and warm : they should therefore be kept open ou all 
sides, having a thorough ventilation of air. Tor when these autumn 
worms arc hatched, they need to be kept cool ; their pallets must 
be made of old rice-straw, in preference to wheat-straw. These 
should be removed once a day ; the neglect of which will produce 
much wlute sickness. After their first sleep they must be kept 
warm ; and after their second sleep they must be treated as the 
spring worms are dealt with ; the doors and windows being all pro- 
tected with blinds, ami a smokeless smouldering lire kept up in the 
apartment where they are. After the great torpor, they must be 
kept altogether w’ann, and thf thing most to be dreaded is the 
north wind and cold air. The worms must not be fed with leawes 
damp with rain or dew\ The methods to be observed in rearing 
the spring and autumn wmrms at the beginning and end of their 
existence, are exactly the reverse, one of the other ; this must be 
carefully attended to. 

The time when these worms are bushed, is deep in tlie autpan, 
and it. is to bo feared that owing to the cold winds at night, the 



worms will not be able to form their coeooiis ; therefore on the north- 
west of the bush, it will be well to fix some posts^ upon which hurdles 
may be fastened, in order to keep off the cold north w^ind. If this be 
done, after two or three niglits, the worms will be able to form 
their cocoons. 

The Sze-nung-peih-yung says, that the summer silk-worms arc 
a distinct species of worms. The common opinion, however, is that 
these w’orms are produced at three different periods ; that the spring 
worms lay eggs for those of summer, that the summer worms lay 
eggs foi those which come out in autumn, and that the eggs of 
the autumn worms produce those of spring : further that the 
scries of these must not be interrupted, lest such interruption 
should destroy the race. Heuen-hoo says, that according to tlic 
common opinion the results of the two latter breeds are extremely 
small ; but in his cstablislimcnt, he adds, they have taken the 
eggs of the spring worms to raise summer Avorms from them, and 
have, obtained thereby good cocoons. The summer wwms, from 
the time of hatching to maturity, nm^t be kept cool ; they must 
also be kept free from flics : previous to tl)c lintcbing of these 
wMirms, it would be well to burn some chaff along the foot of the 
wall of the silk-worm apartment, in order lo expel damp and in- 
sects ; after tl\e worms are liatchcd, early every morning, the worms 
must be removed. With regard to other things, the treatment of 
these worms is the same as that of the spring worms. It is 
better, however, not to rear too many of this description, but 
merely sufficient to provide eggs for the autumn worms ; for if 
too many be reared the leaves will be exhausted. 

The same writer savs of the autumn worms, which are also 

* • 

c^Ied original worms, that the gathering of leaves for them cannot 
but be injurious to the trees ; although, should the spring worma 
turn oat unproductive, through bad seasons, and there be no re- 
source left, the autumn w'orms may then be reared, to make up the 
deficiency. These must at first be kept cool, and gradually made 
wanner; just the opposite of what is requisite for the spring worms. 
At ^irst you must pick the leaves for them, but afterwards you 
may strip the leaves off the branches ; at first also you may have 
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gauze pasted on the windows, but as the weather gradually becomes 
colder, you must paste paper over the windows. .The method of 
busliing and winding for these is the same as for the others. For 
tlie purpose of warming these worms it would be wxll to burn 
some chaff, and wheat -straw under the stands where the worms 
are kept. Also get tiiree or four bushels of the dry dust of a 
well-trodden road, and spread it under the stands, on the day 
when the worms are hatched, in order to keep off both heat and 
damp. In bushing the autumn worms, many persons make a 
dull fire in the middle of the bush, which may sometimes scorch 
the worms. The best way, however, is to form the bush in some 

warm and airy place, and spread some wheaten straw equally un- 

der the bush. For the bush, you should employ dry mulberry 
sticks, as a frame-work, and ncjw wheaten straw for a thatch, 
and availing yourself of the natural heat of the weather, there 
will be no need of a fire. After a shower of rain, invert the 

bush. People in the present day do not rear autumn worms, but 

merely use the eggs of the summer worms to serve for the 
spring worms of the next year, which will also do. It is a good 
idea to take the autumn worms to make up for any deficiency of 
the year's crop, for there is generally much fine weather in au- 
tumn, and the season is more settled tlian that of spring. 

os THE PLANTING OF THE MULBEBRY. 

According to the Urh-yay dictionary, the mulberry trees are 
divided into those which do, and those which do not bear mul- 
berries. There is also the female or small mulberry, with long 
branches ; likewise two species of plants, called the E mulberry 
and tlie wild mulberry, which resemble the true mulberry, and 
produce wood good for making bows, or yokes for carriages ; 
and the yen mulberry, with spotted veins, also called the morus 
papyfera, which when employed in rearing silk-worms, pro- 
duces silk that is good for strings of musical instruments: besides 
having a wood which is fit for various purposes. 

Wang-cliing, treating on planting trees, quotes a work on na- 
tural productions, which says, that of the various plants met •with 
among the hills Gnan-yih in Sfaau-se, is one place in a thousand for 



its dates; that Yen, in the 8»atne province, aiid Tsiii> in Kau-suU 
province, are pqually famous for their chestnu's; tliat Sliuli and Ilaipi 
in Sze-chueii province, and Keaiig-ling, in the province of Hoo-pih, 
are as much celebrated for their oranges; while Tse and Loo, in 
the province of Shan-tung, are distinguished for their mulberries. 
We say of a distinguished iinlividual, that he is one in a thousand ; 
and when this language is used of the productioiis of a country, it 
implies that the benefit to be derived from their cultivation is ex- 
tensive. On looking over the account given of Kwo-to-to, by Lew- 
tsze-how, wc find the latter praising tlic hero of his story for 
skill ill planting and transplanting trees; asserting that in no in- 
stance did he fail, while,, the trees planted by him not only grow, 
but brought forth fruit early, and abundantly. Other people striv- 
ing to imitate, could never come up with him. From which w (5 
perceive, that in planting trees, we cannot dispense wdtii method. 
On examining the Hook of Odes, also, we find the following 
allusion : ** The Supreme lluler observed the hill (where they 

were settled), and perceiving that the thorns and briers were 
pulled up, and the firs and larches formed into rows, (knew that 
the people had resorted thitlicr in great numbers)/' from which 
originated the decree in favour of the Chow dynasty. So also, 
in another part of the Book of Odes, wc read, I'liey planted the 
new region with filberts and chestnuts, with tlryandria cordifolia, the. 
varnish tree, and such like;” upon wliich occasion, it was that the 
Lord of Wei e.stablished his kingdom. Seeing then that kings and 
lords, rich and noble though they were, still considered it a ineri- 
torius thing to plant trees, how much inoiiD* should the common 
people. According to the Chow-lc, the prime minister in assigning 
the nine kinds of duties to tlic people, first spoke of the three 
classes of cultivators, raising the nine species of grain; and tlieii 
turning their attention to the matter of laying out parks and gardens^ 
as being only secondary in importance, compared wuth the busi- 
ness of agriculture; shewing that he highly esteemed the most es- 
sential things belonging to the affairs of the people. Bearing this 
in mind, can we allow ourselves to be remiss in the matter of 
plapting trees? There arc various kinds of trees to be planted, 
however, which arc of great use to the people, but none so im* 

27 
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portant as tlie mulberry ; we will therefore make this the principal 
guhjcct of our discourse. 

Wang-ching then goes on to say, There arc various species 
of mulberries, which cannot all be enumerated; the most celebrat- 
ed are the King and the Loo, or the southern and northern va- 
rities. The southern mulberry, (or morus nigra) abounds in fruit ; 
the northern (or morus alba) bears little fruit. The leaves of the 
morus nigr.a are tliiii and lanceolated, witli serrated edges; tliose 

which liave the stems, brandies, and leaves firm and strong, be- 
long also to the nigra species. The leaves of tlie morns alba are 
round, thick, and juicy ; those which have flourishing and luxuriant 
stems branches, and leaves, belong also ’ to tlie morus alba, or 
northern species. The southern or black mulberry, lias firm roots 
and solid wood; this being capable of long endurance, may be 
planted as a tree. The northern or white mulberry, is neither 

firm in its roots, nor solid in the texture of its wood, and not 
being caimblc of long endurance, may be cultivated as a shrub, 
or ground mulberry. Ihu the branches and leaves of tlie southern 

or black species, arc not so Inxiiriaiit as those of the northern 

or wliite mulberry ; tlie nortlicrii may therefore be grafted into 
the southern, and thus the double advantage of luxuriance and 
endurance be secured. AVhen the northern or wliite mulberry is 
cultivated as a slirub, and the method of bending down the 
branches into the ground (in the form of layers) is employed, they 
may be multiplied to an inde.fuiite extent, and be perpetuated for 
a long continuance. Silk-worms fed upon the southern or black 
mulberry, jirodiicc strong and tough silk, adapted for the inanu- 
faclure of crajies and gauzes. Hence the reference in the tribute of 
Yu (see Shoo king, page 93), to the tribute-baskets being stored 
with the wild mulberry and silk," The mulberry- leaves from the 
white species, may be used in feeding large or older silk-worms, 
and those from the black species the smaller. 

The Po-wan-luh says. The while mulbonry-trees produce less 
fruit, and they are propagated by layers, or by pressing down the 
branches into the ground, that they may shoot up into new plants. 
Should there be any fruit coutaining seed, however they may be 
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sawn, in a shady place. The leaves from Uicsc will be thick and 
large^ from which heavy cocoons may be obtained, yielding double 
the quantity of silk. 

The Tse-min-yaou shuli says, When the mulberries are ripe, 
gather the black berries of the northern mulberry, and immediate* 
ly W'asiiing them in water, dry the seeds in the suii; then sow 
them along the dikes which surround the rice-fields, w'hich part 
must be frequently weeded and cleansed; in the first month (Fe- 
bruary) of the next year, transplant your seedlings, about five 
foot-marks apart. Constantly dig about the roots of these, and 
plant green and small pulse between the rows. On the second 
year after planting, be careful not to strip off all the leaves. 
When the trees are as big as your arm, remove them, in the 
first month of the year (February), and plant them at the dis- 
tance of ten foot-marks from each other. Let the rows be rather 
angular, and not exactly opposite each other. If you wish to pro- 
pagate from these, in the first or second mouth after the plant- 
ing, fasten down some of the branches with hooks to the ground, 
and wdien the sprouts from tliese are several inches liigli, cover 
up their roots with some dry earth, and in the first month of 
the next year cut them off, and plant them elsewhere. 

Wang-ching, quoting the Tse-miu-yaou-shuh, says, When you 
wish to sow the seeds, lake the ripe mulberry, and cutting off 
the two ends retain only the middle of the fruit ; for the seeds at the 
two ends are proportionably smaller, and if sown will only produce 
the chicken mulberry, and the flowery mulberry ; but the seeds from 
the centre of the fruit are hard, and the seedling's produced from these 
will have hard and strong branches, witli thick and juicy leaves. 
When about to sow these, first cover them over with wood-ashes, the 
next day wash them in water, to clear them of all their lighter and 
empty particles ; then expose them to the sun, until the traces of 
the water are just dried off, and they will easily germinate when 
Sown. 

The Tse-min-yaou-shuh says, In ploughing a field, for thepur- 
poK of planting the mulbeny, avoid such spots as are near high 
trees ; delve those parts which the plough cannot reach ; extract such 



roots iis ;ir(: JK'ar tlie surface cf t)ie ground ; and manure tlie soil 
with the litter of the silk-worms. After fifteen years, the wood of 
tliii in ul berry- trees will be lit for making bows of, and may be used 
for (^logs. The small fragments and cuttings of the wood will serve 
for the liandles of awls and knives. After twenty years the wood 
may be used for ox-wagons, or for saddle-trees; when the branches 
are about three feet long, bind them to stakes, and pin them down 
to the ground, that they may become crooked like the arch of a bridge, 
and after ten years tliey will permanently assume that shape. If you 
wish to use the w'ood of the mulberry-tree for bows, you should plant 
them in mountainous and rocky places, having a northern aspect. In 
high table land, and up-hill rice-fields, where the soil is tliiek and 
tlie moisture abundant, dig a number of deep pits, in which the 
mulberry-trees may be planted ; the depth of the pits may be about 
ten or fifteen feet, and wlien the mulberry-trees shoot up out of 
these, their branches will be fewer. The stems also will be uni- 
versally straight, and after ten years^ grow’tli may be used for al- 
most any purjicsc. When the leaves of the moms pajiyfcra are given 
to the silk-worms, the silk ))Toduced llierefroin may be used for the 
.strings of musical iiislrumeiits, and the sounds produced will be 
clear and sonorous, superior to that resulting from strings made 
of comirion silk. 

Tan-shing, in his ivork, thus details tlic mode of planting llic 
mulberry ; in the fifth moon (June) take some of the berries, and 
]>ut them ill water; press them under the water with the hand and 
w'ash them well ; then take out the seeds and dry them in a sha- 
dy place. Select a fertile spot of ground about t\ii*o acres in ex- 
tent ; if it has been fallow for some time, so much the better. 
Plough this field ivell, and sowdt with about 30 pints of iiiulber- 
ry and millet seeds mixed together. On their both 4 >riuging^ trp 
weed them, leaving the mulberry plants at proper distances from, 
each other. When the millet is ripe gather it, and when the mul- 
berries are equally high with the millet, cut the wliole down witfi 
a sharp sickle, even with the ground, dry the sticks in the sun, 
aud when the wind is moderate, set fire to the mass, kindling the 
fire in the quarter from whence the wind blows. The mulberries 
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will shoot up in the following spring ; and every acre of ground 
thus Ireaicd will produce leaves sufficient for feeding eighteen hurdles 
full of worms. Heuen-hoo says, tliat if the mulberry-fruit be 
given to fowls or ducks to eat, and the seeds washed out of their 
excrements, the plants produced therefrom will be less likely to pro- 
duce fruit, (but will give forth the more leaves, which is what is 

desired). 

Wang-ching says, Jkhat the best time for pruning the young 
mulberry-trees is tlie month of January ; February not being fa- 
vourable, and March less so for this operation. Generally speak- 
ing the more luxuriant the mulberries are, the more they should 
be pruned. 

The Nung-»sarig yaou-che, says, In a level ground and moist situ- 
ation, w ith a light and fertile soil, both the white and black mul- 
berries will thrive. If the situation, however, be a risitig ground 
with a red and hard soil, it will only bo fit for the blaek spe- 
cies. 

The Szc-nung-pcih-yung says. The great art in cultivating 
trees is, to hit upon the proper season, and to suit the plants to 

the qualitv of the soil, in every case studying the due medium. As 

to season, about ten days before or after the vernal equinox, and 
the middle of November, are the most favourable periods for set- 
ting and earthing up plants ; the former being the season for plants 
shooting up, and the latter the time wiien the sap of trees diffuses 
itself ; plants should therefore be set and earthed up at these two 
seasons in order to cherish their native encr{ji'*s. This is the plan 
adopted throughout the region of Ilo-nan, and within several 
hundred miles of it. In other places dilferent seasons are chosen, 
in conformity with the varying ifature of the climate. Generally 
speaking, however, in the spring season, and during the first cold 
months of winter, when the weather is wild, and during the fore- 
noon of the day, should the seed have come out, the earth must be 
turned over a little : but if the wreatlier is stormy, you should mix 
some warm water with the earth wdiich you add to the plants. 
In^ warm weather you should wait until the cool of the evening, for 
earthing the plants ; it would be as w ell, also, if you had previously 
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sown some hemp or wheat, at wide distances among tlie mulberry 
plants^ in order to shade them. Seed sown or plaiifs set in the 
moiitli of December will not thrive. 

The Sze-she-luy-yaou says. In planting mulberries, do not 
heap up too much earth over them, for in that case they will 
not grow ; when the plants are a foot high, add a layer of manure. 

The Woo-pun-sin-shoo says. In the 4th month (May), when you 
sow the seeds of the mulberry-fruit, dig yo9i trenches from east to 
west ; mix some well*seasoned manure with earth, and rake it up 
equally together, adding some water: and wlien the spot is well 
moistened, sow your mulberry-seed; or you may sow some millet 
with it. The millet aided by tlie water, will easily vegetate, 
and after a time, shade the mulberries from the sun. Or you 
may previously, along the northern and southern furrows, sow some 
hemp^; in order that the hemp when grown up may afford some 
shade to the mulberries. When the young seedlings are about two 
or three inches high, should the weather be dry, water them. If 
you do not sow millet-seeds among your mulberries, you roust 
construct a low frame-work over them, and cover this with reed 
mats, whicli during the day may be opened out, and at night 
rolled up. After the 24th of August, it will not be necessary to 
cover them any more. When the month of November is passed 
by, cut down the mulberry-plants together with the millet, and 
burn the whole; tlien spread some manure over the soil, to cover 
the ashes. Having done thus, when the genial time of spring 
sets in, the plants wRl flourish again, and the following year they 
may be transplanted. 

According to * another metliod, you are first to prepare a 
farrow in a W'ell-cultivated field, and having twisted a grass rope* 
cut off about a fathom of it, winch soak in water until it be 
soft; flour or rice water Vould be preferable: leave about three 
or four inches at each end of the rope free, and along the middlcT 
of it, rub equally ten or a dozen juicy berries of the mulberry; 
then lay the rope in the farrow ; let the two ends be heavily 
pressed . down by some earth ; and cover the middle part lightly 
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with soil. Afc tlie distance of a foot or two from this^ lay down 
another piece, of rope as before; and let this be done all over the fields 
in rows. Should tlie weather be long dry, water the seedlings; in 
November cut down the whole, and burn it, adding some manure ; 
ill the winter cover the roots over with snow, and in the spring with 
manure. About tlie bth of April, sweep the whole away; when the 
rains come down, mark where the plants are too thick, and remove 
them to parts where they are too scantily sown. This method re- 
quires less trouble than the mode of planting them in furrows and 
removing them afterwards, while it is almost certain of success, and 
will yield its increase a year or two earlier. When the old trees 
bear the mulberry -fruit, it is betti^r to sow them in the spring; 
after which you may construct a fence round tlie plantation. If 
you think that* tlic rope system is too troublesome, you may put 
some mulberry and millet seeds together into a dried calabash, and 
having sown them, brush over the places where they are sown wdth 
a brush, so as to distribute them equally. Or if you are afraid of 
drought, you may, between tlie rows of millet, malflB some equal 
furrows, and introduce a small rill of water, to irrigate them. 

Another method is, in the month of spring, to select a spot 
of ground well prepared, and having made furrows in it from east 
to west, to sow some hemp-seeds at equal dii^tances from each 
other; then take the fruit of the mulberry, mixed np with 
the litter of the silk-worm, or with some burnt husks of millet, 
and taking advantage of a previous shower of rain, make some 
holes with the hoe on the north side of the line of hemp plants, 
and drop your seed therein. This will be a^better plan than con- 
structing a low frame-work over the mulberries, or interspersing the 
rows with millet : because the Itemp grows high and close together, 
while it admits air and dew to the plailts ; and although you should sow 
several acres in this manner, you will not find it a troublesome 
work. 

• The Szc-nung peih-ynng says. That the mulberry-seed should 
be new, and not old. The best way is to sow the seed from 
fresh berries; those that have been kept over till the next year 
sometimes fail. When the mulberry-shoots come out, let tliere be 
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a space of live or six indies left between them. Water the plants 
frequently, until after the dog-dfiys, when they will b.e about iliree 
feet liigin lii file month of October, cut down the plants even 
with the ground, scalier some straw amongst them, and set fire to 
the whole; l)ut let not the fire be too great, lest it injure the roots. 
Then cover the spot over with manure a d grass ; and when spring 
sets in, rake all tliis away, and water the plants. Each plant will 
send forth three or four shoots, of wdiich you may allow the most 
promising to remain*, as tli(3 roots are now thoroughly formed, it will 
not be necessary to shade the plants, but they must be frequently 
watered. In autumn, if the plants be of the wliite mulberry, they 
will be five or six feet higli, and if of the black, three or four. 
The wliite species may be transplanted for tlie purpose of rearing 
tliern as ground or shrubby mulberries, but the black variety may 
be removed into the gardems. 

The Woo pun-sin shoo says, Tlic ground or slirubby mulberry, 
is derived from the white species. Wln*n tliis variety sends forth its 
shoots, tliey must be plniitcd and earthed up according to the usual 
plan. Select some of the most promising, upon which you may leave 
four or five branches liocing tliein and adding manure. When the 
branches arc limited in number, and the leaves arc not abundant, 
the fatness of tlie whole being concentrated in a few leaves, these 
wnll certainly become large; and are then called shrub mulberries. 
The mode of planting them is as follows : after autumn, in some 
w'ann and open spot, plough tlie ground well ; put some manure into 
the farrows, and throwing aside the earth, form a number of trenches. 
If you have no ox to* plough with, you may form your trenches 
with a spade. A little before or after the vernal equinox, take 
the mulberry-twigs whicli you Ime buried in the December preced- 
ing, and selecting some that hav^ buds, cut them off in lengths fif 
six or seven inches, or even a foot, and having made some trench- 
es and supplied them with water, plant your twigs diagonally in the 
ground; then cover over the earth to about three or four fingers 
in tliicknoss; if the earth be too thick, it will impede their growth, 
you should arrange them equally with your band ; to the east, west, 
and south of each branch, sow half a dozen hemp-seeds. After *the 
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month of June, when the buds and leaves are a little high, add 
some manure and then, when they are grown a little more^ they be- 
come ground-mulberries. Or you may select some of the shorter 
plants of tlie black mulberry, and during the autumn, plant them 
with the ends buried deep, and they will soon come to maturity. 

The Sze-nung-peih-yung says, The success attending the culti- 
vation of the ground mulberries, depends upon managing them ac- 
cording to the established method, so that they do not perish for 
want of water. Before detailing this method, however, we may just 
remark, that those persons who do not cultivate full-grown mulberry- 
trees, and only avail themselves of the ground-mulberry, will save 
themselves a great deal of labour: but those who cultivate both 
kinds, may, after the tree^mulberries are come to perfection, discon- 
tinue the use of the ground-mulberry for some part of the season ; 
but then they must pay the more attention to watering and hoeing 
the full-grown plants, in order to make them flourish. After the 
silk-worms have gone through their chief torpor, when the tree-mul- 
berries do not furnish sufficient leaves for the time, then they can 
make use of ground-mulberries ; thus there will be no deficiency until 
the worms have arrived at their full maturity. The method 
above alluded ^to is as^ follows : Fence in a spot of ground as a 
garden; then plough or delve the ground within the inclosure 
thoroughly ; within each space of five feet square dig a hole ; this 
would allow of about 1,400 such holes to an acre ; let the holes 
be two feet wide, and as many deep; put three ladlcfuls of ripe 
manure into each hole ; having spread this equally over the soil, 
pour ill a bucket of water, and work the w^le up to the consis- 
tence of mud; then take the white mulberries which you have al- 
ready planted in the furrows, and^ dig up each plant, roots and 
Vill; above the root, leave about six or seven inches of the stem, 
and cut off the rest ; then singe the part where it has been cut 
off vrith a hot iron. For every hole that you have dug, you must 
thus prepare a separate plant, and then insert its roots into the 
soft mud, pushing it down till it comes to the bottom of the 
hole; then raise it up several times, in order to bring all the 
roots into their proper places ; let the top of the plant be about 
even with the surface of the ground, and then throw In some 
vegetable mould all round it, till the hole be full ; the next day, 
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you may press this down hard ; this is to be done round the cir- 
ciiinfcrencc of the hole, until the earth in the lowei; half of it is 
well pressed down ; for if this be neglected, the roots will not come 
into proper contact with this soil, and the plant will be in dan- 
ger of falling over and dying away. In the upper part of the 
hole, you must tlirow some vegetable mould, very lightly, and only 
Imlf enough to fill it. The soil near the plant, must not be press- 
ed too heavily, for if it be, the buds will hardly be able to 
shoot out. Then pile up some loose earth over the top, in the 
fonn of an inverted basin, about five or six incites in thickness; 
all round this make a little channel, which may be filled with 
water. When the shoots arc come up above the ground, four or 
five fingers liigh, allow only one or two shoots from each root to 
remain ; which, if well-watered and hoed will in the same year at- 
tain the height of five feet. The next year, you may cut off the 
stem, leaves at\d all, near the root, to feed the silk-worms. For 
this purpose, you should use a thick-backed knife, well furnished 
with steel, wherewith you may be enabled to separate the stem at 
one cut ; should you use a blunt knife, and thus not be able to 
scpai^atc it at once, the end of the stump will be uneven, and the 
rain dripping down will injure the root. At the place where you 
cut off the stem, all round each root, several slioots will come 
out ; upon each stump you may leave three or four shoots, and 
the rest may be cleared away- Every year you may cut down 

the shoots close to the ground, when the roots will gradually be- 
come more vigorous; after which you may leave more and more 
shoots. The plants of tlic wild white Mulberry, may also be treat- 
ed in the same manner. Followring the method above detailed, the 
ground or sapling Mulberries will in three years attain to a flour- 
ishing condition ; after five years, however, tlie roots will becomic 
intertwined, which will interfere with their growth; it will be bet- 
ter, therefore, in the spring season, to cut off and dig up the 

interwoven roots, and add a little more earth and manure; or 

water the plants, should there be no rain and then they wifi 

again flourish. After this when you find that the roots are grow- 
ing large, you may press them down, in order to form layers; 
aad bating fenced in a piece of ground, you may go on planting 
them out in a new garden. Tl>cse young Mulberry-saplings, after' 
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having been planted three yearsj and become luxuriant, may be 
cut down for the ailk-worms ; on which occasion, you may reserve 
on eacli old root, one shoot, which being pressed dow^ will in 
another year form a new root that may be planted out in turn. In 
this way yon may propagate your Mulberries ad infinitum. It is 
to be remembered, however, that the silk produced from the 
white Mulberry, is deficient in tonghness : you should therefore 
make your account to have some black Mulberry-trees at hand, 
the leaves of wliich after the great torpor, you may occasionally 
give the silk-w^ins. 

Han-shc, in his Plain Statement, says, The ground-mulberry 
should j>e planted in gardens and near to wells ; the weeds should 
be cleared away, and failiug rain they should be watered. Wlicii 
the worms are about to be hatched, the plants should be watered 
thrice as mucli, and the leaves will be produced the earlier for it. 

Chiing-hwa-iniu says, Mulbeiries should be planted in February 
or March, September will also do. The roots should be upright 
and the soil about them sliould be firm ; they should be well- 
supplied Muth manure and water, when they may be expected to 
grow. 

There are two methods of propagating tlie mulberry ; one is 
to sow the seed of the mulberry-fruit, when the shoots will ap- 
pear in February or March ; another is, to take the tender branches 
of the mulberry-trees, and bending them to the ground, press 
them down with some earth, when every bud on the twig, will 
send forth a shoot; this when about two a{e three feet long, and 
having a root, may be cut off with a pair of shears, and plant- 
ed in the ground ; after which it will become a tree. Thus twigs 
which are pressed down this year, * will spring up next year, and 
the following, without intermission. 

Hwang-sang-tsang, in liis general account of the mulberry cul- 
tivation, says. There is a description af grouud-mulbt«ries tliat 
comes from Nan-tsin, (a town between Shang-hae and Uoo-chow); 
and a spacies of ntnlberry -saplings, which come from Lin-piiig, in 
ihft prefecture of Hang-chow. The time when they are generally 
sold, is the early part of February, and the place at which they 
are disposed of, is the Keang-tscang bridge, inside the J’ih-siii 
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barrier. The plants are brought in bundles very early in the 
morning, and arranged to the right and left of the bridge ; by 
noon the fellers disperse. When you wish to plant them, weed 
the ground well, and manure it. Cut off the twigs for planting 
them out, (which is called giving them in marriage), leave a foot 
or more near the root, and bury it deep, with about an inch 
sticking out of the ground. Add some mould, and raise the place 
about the plant, in order to let the water run off; smear w^ith 
ink the part where the twig has been cut off, or cover it with 
a shell, or give it a layer of wax, or resin and ^il, in order to 
prevent its being injured by the rain. Add manure all round, 
that the roots may spread on all sides. If you water the plant 
directly from above, it will be deprived of a portion of its vigour 
and die. Before it is sprung up, you must not irrigate it with 
water onl^ but with water mixed with manure ; and after two 
years its growth will become luxuriant. While it is in the ground, 
you must hoe it once or twice a month. When the plant is 
about a foot high, you can supply it with undiluted manure. Ir- 
rigate all round the spot where the mulberry is planted, that the 
water may get to the more lengthened roots. Do not pick the 
leaves for three years, and then the plants will flourish the bet- 
ter. Take care not to injure the more important brauchcs. If 
you allow the grass to grow underneath the Mulberry, it will 
flourish the more: but when the silk-worms come out, and you 
pick the leaves, you must pick them clean, which you may do with 
garden shears ; but more especially where the branches are thickly 
twined together, so as« to leave the stem free ; then the branches 
will next year be more luxuriant, and the leaves thicker. By 
clipping the branches every year, the trees will flourish the more. 
It would be better not to rear the summer silk-worms, for if^ 
you do, your Mulberry-branches next year will be slender and the 
leaves thin. Mulberries should be manured with compost, and with 
the excrements of the silk-worms; also with the ashes of rice-straw 
and mud from the bottoms of ditches, in order to enrich the soil* 
where they grow. When mulberries are first planted, they should 
be manured with water-plants, or with cotton-seeds, by which me^s 
the roots will become warm and easily grow. Heuen-hoo says, 
Tliat the oil-cake obtained from pulse, cotton-seed or hemp-seed. 
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together with the dung of sheep, cows, horses, and pigs, may also 
be employed. In the early part of spring, prune the plants, by 
cutting off the dead branches. Loosen the earth, also, about the 
roots of those plants which are dwarfish and small, and supply 
them with earth and manure; for if you neglect Ijiis, the leaves 
will be late in coming out, and thin. In selecting mulberry-sap- 
lings, avoid those with a rough bark, because their leaves will be 
small and thin. Those which have a white bark, with the knots 
wide apart, and the buds large, are called tlie Persimmon-leaved 
mulberry ; the leaves of this species will l^c large and thick, from 
which will be produced hard cocoons and abundant silk. Those 
plants which are tall and white, should be planted on the 
ridges of high ground, or near the corners of walls and hedge- 
banks. In ilte month of June, you may take the berries from 
these, and after washing them in u'ater, dry them in ^he sun a 
little ; then sow them in furrows, and when winter sets in, burn 
the crop on the ground ; next year you can separate and trans- 
plant them. Those plants which are short and green should be 
planted in a well-watered spot. In the months of February aud 
* March, you may fasten the branches of these down to the ground, 
and lay some earth upon them ; the next year you may cut off 
these branches and plant them out elsewhere. These mulberries 
should be manured twice a year. When the ground on which you 
press down the branches is damp, they will rot ; but when it is 
dry, the roots will shoot out. The method of propagating mul- 
berries by the seed is not so good as that of pressing down the 
branches just alluded to. The things that »are unfavourable to 
mulberries are such as the following : the mulberry snails^ the holes 
of which you must find, and stop up with paint oil, when the 
jsnails will die. Or you may use a sedge called poo-moo-tsaou, 
which when in its prime resembles the leaves of the bamboo. 
There is also a sort of leproey among the mulberry-leavee^ on the 
occurrence of which, an infusion of the above-named plant may be 
'sprinkled on the trees. At the foot of the mulberry you may 
plant vegetables, but in the mulberry-garden you must not plant 
thf willow, for if you do, you will be overrun with the mllow 
caterpillar, which eats the bark of the mulberry, and deposits its 
seeds therein. 
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Trees are generally grafted iu the month of March. There are 
grafis ill which the cion is inserted, grafts in which it is split, 
grafts where the branch is pressed down, and grafts where it is 
added on ; -in addition to which, there are the grafts where the 

mulberry is joined on to other plants ; where for instance, the 

common mulberry is grafted into the paper mulberry when the 

leaves become thicker and larger ; cases where the pear is grafted 

on to the mulberry, when the fruit is superior ; cases M’here the 

arbute is also grafted on to the mulberry, when it becomes less 
sour. In selecting mulberry-saplings you should avoid the fowl's- 

foot mulberry, the leaves of which are thin, producing thin co- 
coons and u smaller quantity of silk. The kind called golden 

mulberry, the leaves of which liave a yellow covering, and are wrin- 
kled, should not he chosen, or the trees will soon wither : the 
si1k-worin£|^also will not cat the leave.^. Those mulberries which 

first produce fruit, and afterwards leaves, will have but few leaves, 
and are consequently not to be preferred. There is a description of 
wild mulberry silk-worms, which live on the wild mulberry, and form 
their cocoons early : these are of little worth. The green mulberry-trees 
witliout fruit, the leaves of which are not very thick, are better for 
the early silk-worms. There is a species called the coiilemplale-sea viuL 
berry, the method of cultivating which is the same as the white mul- 
berry ; in planting either of these, the furrows must be opened in De- 
cember ; into these manure must be put, and when the shoots Iiavc 
been put in, the furrows are to be tilled up with earth : after this, 
in the months of March, April, June o.* July, clear the plants of 
insects, open the farrows and add manure : the filling of (hem up 
with earth, liowever, may be delayed. Another description of mul- 
berry is called ike pirple-etem mMerry, which grows tall and large ; 
the twigs of this kind need not be cut olf; the leaves are thick and* 
wide; the time for planting this species is earlier than the others; 
it may bo cultivated near dwclling'houses ; it is not necessary to 
open out furrows for it, or to supply it with manure. But when 
the plants arc young, you may manure them once or twice iu the 

winter, particularly in the month of December. 

The \V<9D-puii-sin-shoo says. On the first or second year after 
the mulberries have been planted, the sap and juices of the roots and 
stems arc less in proportion ; after the vernal equinox, you should dig 



holes and transplant your saplings. On the north side of each hole, 
form a sort of upright bank of earth; at tlie bottom of the bank 
on each side^ hoe up the earth slantwise ; pour into the hole three 
or four ladicfuls of water; then take the cuttings of the mulberries, 
and plant them against the bank; let one root be placed at an 
uniform distance from the other; cover the bank with some earth 
hard pressed down, three or four inches higher than the ground 
where the hole was made. Generally speaking, ail kinds of plants 
and trees, when they have been recently put into the ground, must 
not be agitated and shaken : hence tlie iteecssity of these banks,' to 
guard against the north wind, and give to the plants the benefits 
of the southern sun. rcoi)lc in the present day, on transplanting 
the young inullierry saplings, do not see to it that they have a sulTi- 
ciency of roerts, witli enough mould upon them ; so that, w hen the 
saplings liavc to be carried far, the sun and the wind waste the 
sap and juices of the plants, and there is some dillicully in get- 
ting them to live; or if they do survive, to flourish; and then 
people go and talk about the unfavourableness of the soil, which 
is only a stupid error. Henceforth, therefore, when people trans- 
plant the young saplings, should the locality be distant, they 
ought to bind up ten or a dozen young plants into a bundle, 
plaster some mud on the roots which are already covered over 
with mould, and bind the whole round wuth straw, matting, or 
rushes; they ought also to fill up the interstices of the bundle 
with mud. They sliould tlien arrange them end to end, in the 
bottom of the cart in w'hich they are to be conveyed, so that the 
plants be not exposed either to wund or suiij^, in the middle they « 
should lay down over the saplings some matting or straw' to cover 
them; and having previously prepared and manured the holes at 
^the place where they arc to be planted, as soon as the trees 
arrive, they should water them daring the day, and plant them out 
as before described. Mulberry-saplings arc generally planted in the 
autumn, rather than in the spring, when the trees are transplanted 
'entire. The reason why the autumn is to be preferred to the qxring 
is, that in spring high winds prevail, which shake the trees : more^ 
ev(r, in early spring showers are rare, and the weather becoming 
gradually warmer, the lateral buds and leaves are witli difficulty 
repressed, hence many of the trees die from over-production. By 
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cutting oft' the original stem^ however, you may still cause the 
main body of the tree to shoot up ; for mulberries flourish the 
more under the knife, of which the ground-mulberry is a proof. 
In the flouthern regions, they bury the mulberry cuttings in No- 
vember ; but to the north of the Yellow River, climate is rather 
cold, hence it becomes necessary to deposit the cuttings in the 
autumn. For tliis purpose, let the holes be upwards of a foot deep, 
in which the slips may be placed, leaving them to project one 
or two fingers above the level of the ground; all the rest may 
be cut away. After having planted your slips, beat the ground 
hard around them; cover the part where the plant has been cut 
off with earth ; should the ground be frozen, you may add a 
little manure over them; after the warmth of spring has set in, 
manure it again. Place an earthen jar near, in which you may 
collect rain water, wherewith to water the plants in a season of 

drought. On the south side of your plants, early in spring, 
plant some hemp: from the time that the rains set in, the buds 
and branches, will be luxuriant, and then you may treat your 
plants as ground-mulberries, or you may cut off the smaller 
branches, leaving only one or two of the most promising. The 
next year, they will become trees, when you can press down the 
lateral branches, in order to propagate them; and thus one tree 
will produce ten or a dozen ; or you can remove the whole plant 
entire, when every tree will live, and your mulberries be abun- 
dant. In the month of November, trees deaden their energies, at 

which time you can put the buried slips into the ground ; in 

the winter months, the vigour of their roots will be downward in 
its course, but in the spring it will display itself again, and in 
the course of the next year, the plant will become taller than the 
original tree. The transplanting of two-year-old mulberries, shoulil 
take place during the rains; at which time, if the buds and 
leaves do not flourish, you may place a piece of hard wood near 
the body of the tree, and cut off the young plants against it 
about half a finger from the ground; the sharper the knife is 

iot this purpose the better. Plaster the part where the plant has 
been cut off with earth, and on the south aide thereof, sow 
five or six grains of millet ; after about ten days, the buds and 
leaves will come forth; in dry weather water them frequently. 
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After the summer has set in, however, this plan canniJt be fol- 
lowed, on aoeount of the heat. Throughout the year, with the 
exception of mid-winter, when nothing can be transplanted, all 
othmr seasons are favourable. 

The Nuiig-sang-yaou-che says, With regard to all newly -planted 
mulberries, you should observe the proper method of cutting off 
the twigs, and picking the leaves. When they are first planted, 
and put forth their shoots, do not pick the leaves which grow upon 
the long stem in the centre, and pick only the leaves which are 
upon the side branches. You must take care, however, not to 
cut and mutilate them that the branches may become plentiful 
and close, forming a sort of hedge round the centre of the tree, 
to protect it .against cows and other cattle that may feed upon 
it, and to prevent its being i)ulled and knocked about. Afterwards, 
when the central stem is become thicker, you may then cut off 
the side branches and twigs. When the root has become vigorous 
and all the sap of the tree has gone up into tlie central stem, 
it will grow up into a largo tree, robust and llonrishing, without 
any hollowness in the centre. 

The Sze-nung-peih-yuiig p.ays, the great art in planting trees 
consists in hitting upon tlic proper time of the year, and in 
suiting tlicin to the character of the soil, iliat they may not want 
what is necessary for their growth. Tlie most suitable time for 
planting is within ten days of tlie vernal equinox, either before or 
after; the mouth of November also is a good time; because the 
vernal equinox is tlic period for the springlbg up of plants ; and 
November, which is called tlie expanding month, or the little spring, 
is the time when plants grow the most. You must therefore adapt 
“tour planting to the proper season, in order to promote the growth 
of their native energies. 

The same work also says. Mulberries are easy of ^owth; 
trith the exception of the month of December, which is an&«oiu»> 
ble, ev«y other month of the year will answer for planting 
thenB. But you should sow some hemp in your garden, or 
millet among the young mnlbcrry-shoots, as a shade; by observing 



everj year whether the banning of April be fine or rainy^ yon 
may prognosticate whether your mulberries will flourish or not. 

The method of planting the full-grown mulberry-trees is as fol- 
lows : Fence in your garden, it may be of whatever size you please ; 
thoroughly plough and dig the ground within the inclosure; in 
every space of three feet dig a square hole, then take a sapling 
of the black mulberry, which you have already prepared, and dig- 
ging out the entire plant, roots and all, set it as already describ- 
ed; but over the spot which you have beaten down even with 
the ground, throw some earth up to cover the plant, about one 
or two feet high; make a dike all round, and when the mul- 
berry is about as high as a man, cut off the top branches, when 
the lateral branches will become long; if you water and attend 
to the plants properly in the autumn they will become long, and 
aa large as the rafter of a house. In the month of November, or 
in the following spring, you can transplant them, to form your 
rows of mulberry-trees. When the wild black mulberry will not 
grow large, you can remove the roots of it into a garden, and 
rear it, and the effect will be the same as above described. 

The Woo-pun-sin-shoo thus details the method of depressing 
the branches, in order to propagate by means of layers: in tlio 
beginning of April, take some of your best two-years-old saplings, 
and fastening the whole tree down by pegs, did some furrows in 
the ground, and lay them in, with the sma^ shoots which are 
upon the branches appearing above the ground; but the rest of 
the tree with the roots covered with earth. Dig some little holes 
for containing water all round; in the dry season, you should fre- 
quently water your plants. If you do not take whole plants for 
this purpose, merely select the lateral branches at the foot of the 
mulberry, and digging furrows as before, bury them up; in thd 
sixth month you should not cover them up entirely. 

The Sze-nung-peih-yung details another plan aa follows: When 
the spring is just putting forth its energies, take a side braneb 
of the ground-mulberry, and bending five or six inches from the 
top turn it towards the ground. Having first pre]:aj;ed a furrow 
ibont five fingers deep, lay the branch down flat therein, and^flx 



it there with wooden pegs ; if the branch be shott, two p^ wiU 
be sufficient, but if long, use- three. The intervening part cS 
branch must not touch the ground. After a little time the buda 
upon this prostrate branch will shoot upwards, like the teeth of 
a rake; when the^r ars about five inches long, leave one shoots 
and cut off the rest, with which you may feed the young silk'Wonna. 
During the months of April or May, or some fine day, in the foK« 
noon, take some well-prepared vegetable mould, and heap it upon 
both sides of the lateral branches of your mulberries, when the la- 
teral branches will become roots lying along the ground. In the 
evening, water the whole plant, and the same night, the lateral 
branches will shoot out little fibres of roots, and in the autumn, 
the branches thus laid down will spring up into fresh plants. Then 
in the montli of November, or in the spring of next year, cut 
off the lateral branches, take them out of the ground, cut thmn 
up into pieces like little sticks, and set out each one of these, 
that they may become new plants, lii this way you may propagate 
your plants to any extent. 

The Woo-pun-sin-shoo exhibits another method of setting out 
the branches as follows; Tn the latter end of autumn, when you 
have leisure from other agricultural business, and when you are 
deficient in plants, and are anxious to procure more, prepare a 
place by digging ; let it be in some spot where the soil is light, 
and will retain its dampness through the winter; make some holes 
about two feet deep, and as many wide; take a ladleful or two of 
ripe manure, mixing it with some soil, throng it into each one of 
the holes ; the earth in them should be high towards the north, and 
low towards the south, in order to allow the snows of winter and 
the rains of spring to flow off from the surface ; in the month of 
’January, select two or three branches of some flourishing plants of 
the white mulberry, binding them together in one, cut them off 
with a sharp knife, singe the ends a little in the Are; let evny 
‘five and forty twigs be interspersed with a layer of straw, md^e 
whole bound np into a bundle and put into the hole open to- 
w|rd8 the south ; the hole should be about three or four feet deqi, 
having been dug some time previoudy, because in the winter the 
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ajfud may be frozen to some depthi rendering difKcult to' dig it; 

Si^er over the bundle of twigs with a thick layer of earth ; then, 
after the vernal equinox, take them out, and opening up the holes 
which were formerly described, pour into each three or four ladlefuls 
of water, with twenty or thirty grains of corn; then lake your mulberry- 
branches and curling them up into a ring, bind them fast with straw, 
and lay them down in the holes; cover them over with three or four 
fingers of earth; and when the young shoots spring up three or 
four inches above the surface, cover them over again with a layer of 
earth about a foot or more in tltickness, all beaten down firmly, but 
let some light earth be put over the shoots, and when these spring 
up again, they will easily make their way through the light soil. 
Let some species of iiemp be previously sown to the south of the 
hole, to shade the ground and keep it moist; for which purpose, 
also, you must perpetually water it. When all the twigs that have 
been laid down shoot up and appear above the ground, and the 
young shoots become tall, cut off their side branches, and in three 
years they will^become trees, or tlicy may be planted out for ground- 
mulberries. 

Another mode of planting out mulberry -twigs, is to take those 
mulberry-branches wOiich have been already buried, and^ciit tliem 
off into sticks, two or three of which may be tied together, and 
planted out according to the mode just described; but a more 
excellent plan would be to pass each stick through tlie body of a 
turnip-radish, in order to borrow something of its strength, after 
which you may dig y/>ur hole, and bury it according to the com- 
mon method. 

Tn setting out the branchea if tlie mulberries formerly planted 
are very numerous, you can break off many of the young shoots ; 
but if they be few, and you are afraid of cutting off too many, 
and thereby interfering with the supply needed for the worms 
next year, you can select either of the three methods, viz. sow; 
ing the seeds, pressing down 4he branches, or setting them out, 
aa occasion may require. 

The Sze-nung-peih-yung thus describes the mode of sticking in 



the branches ; liaviiig fenced in your gardeUj, dig jiolfs» ac- 
cording to the method used in planting the ground-inalberry i and 
tlmn abont the time when the green buds upon the brauolm o£ the 
large-leaved white mulberry begin to shoot forth, take some twigs 
of the same, and having cut off the two ends, singe them a little^ 
and stick two or three in rather a slanting direction in each of 
the holes which you have prepared ; and when the buds come out, 
heap up light earth over them several indies thick ; leave only one 
shoot oil each twig, which in the autumn will be several feet long; 
and next year you may cut off both brandies and leaves, to feed 
the worms. The ^ily thing to be apprehended is the heat in the 
dog-days, but if you water and shade them well, the plants will 
invariably live. Should there be no trees at hand from which 
you can cut off branches, select some of the large-leaved mulberry 
growing elsewhere; cutoff the brandies in the month of January, 
and bury them in a pit, and when the young buds upon the mul- 
berry-branches are just shooting forth,’ and when on opening your 
pits, you perceive that the buds of the buried twu’gs are sprouting 
out, cut them off, singe, and stick them in as above described. 

Heuen-hoo says, We have been told in the Tse-miii-yaou-shuh, 
to transplant tlic young ^shoots after the seed is sown, and then 
to set them out in rows; while the Woo-pun sin-shoo tells us, to 

set them out in rows after they are sown, without any intermedi- 

ate trausplanting ; but the fact is, tliat both plans may be followed. 

Tlie iSze-nung-peili-yung recommends the following plan, for 
planting out the mulberry-trees: cultivate in* your nursery a num- 
ber of small mulberry-trees, of both the while and black species; 
when you wish to transplant them, in the month of January 
' previous, cut off the extraneous branches ; but leave on the small 
trees three or four branches near the top, and on those trees the 
stems of which are about a foot in circumference, you can leave a 

dozen or more branches, each of them about a foot in l^gth ; 

all the rest you may cat away. 9a the following spring, when 
the mulberry-buds begin to shoot forth, dig up the trees, roots 
and all, and plant them in a loose soil, in rows abocit 24 feet 
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asunder, aiul the trees iu the rows distant from each other about 
twelve feet. Plant them opposite one another. The . trees should 
be planted in such wide rows, to admit of the ground being 
ploughed between them, and to allow of their growing to a large 
size; thus the ground will not be wasted, and tlie growth of the 
mulberries not impeded. Surround the whole plantation with a 
thorny hedge. The horizontal branches that shoot out in the first year, 
may, in the month of January, be cut off in a regular manner; 
and in the following spring, the leaves which tliey produce may be 
given to the silk-worms. 

The same work says, The pruning of the mulberries should 
take place at the proper season, that the branches and leaves may 
afterwards become more exuberant, and shoot out the earlier; let 
not the work be put off until the young silk-worms are hatched. 
Should the work of pruning in each current year be performed at 
the proper season, the long branches will be exuberant, and the 
leaves iu the following year will come out earlier and better. In 
order to prune the trees with advantage, you must cut away the 
central branch, so that a person might stand upright inside the 
tree, and turn about to prune all round, when the leaves and 
branches will fall off on the outside; tins will be more conveni- 
ent than carrying about a high stand, and going round the tree 
to cut away the branches; and by this means, one man could do 
the work of several. The branches must not be superabundant; 
for superabundance of branches, arising from tlie neglect of prun- 
ing, causes the leaves Jto be thin and insipid; hence pruning the 
trees is of the greatest importance in rearing silk -worms. People 
in general do not know that this operation should be performed 
when they have leisure from the trarious duties of husbandry, and 
vainly expend their strength at the very season when they ought 
to be most busy with the silk-worms. Thus they give themselves 
additional labour, and the silk-worms lose the benefit of their care. 
But if they were to follow out the proper method, and cause the * 
stamps of the trees readily to'^shoot forth their branches, and the 
branches easily to produce their leaves, the worms would not ka^e 
to wait for their food, and the leaves would come out at the pro* 
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per eeason, while they wouiil be also thick and incdbmnjt. An 
agricultural proverb says, Each stroke of the hoe will produce 
three inches of fertility, and each cut with the pruuitig^kmfe will 
insure a double springing of the mulberry. Oi^e work says, Tbut 
in order 4o thin tiie mulberry, you should clear away its su|iieN 
fluous branches in January, and let timse which remain be exceed- 
ingly scanty. Moreover, upon those brat^ches which are left, let there 
be only three or four buds, all the rest being cut away ; then those, 
which are allowed to grow will, in the course of the same year, 
be an inch or two in diameter; and the young twigs which shoot 
out from their buds, will be about three or four feet long ; while 
the leaves will be doubly plentiful, and bright and glossy as if 
they had been constantly watered. When the silk-worms are ap- 
proaching maturity, and you strip these branches of their leaves, 
allow one branch on the outside to remain: this, if well taken 
care of until tlie autuiriu, will become about ten feet long, and 
in the montli of January, must be pruned as before described. 
After several years, the branches which are left being too nume- 
rous, you can cut them all down to the bottom, thus going 
through the same routine again and again. In the province of 
Ho-nan and Shan-sc, the same method is pursued; but in Shan- 
tung, and the region north of the Yellow Kiver, a different plan 
is adopted. It is necessary for people to prune or leave the 
branches, according to the requirements of the climate and soil, 
and we must not venture to render the mode of pruning uni- 
form ill all. 

Another method of pruning is described as follows ; When 
you transplant your mulberries, cut away the middle branch ; this 
being removed, the branches will all grow towards the outside; 
thus when the tree is grown up, it will have a hollow place 
within, which will allow of a person's standing up in the middle.^ 
If the tree has already grown up, possessed of central stem end 
outward branches, the former may be cut away. In describing the 
method of pruning away the branches, the writer says. That there 
are four kinds which may be especially cat away. the 

iripwater brancket, or those which hang down, like the. willow; 



secondly, the seff stabbing iraneies, or those which grow toSNi^s 
the centre of the tree; thirdly, double-finger braHeheOf <»r th0se 
tliat grow together, of which one must be removed; fourthly) the', 
thickset branekes, or those which, though growing properly, are too 
bushy, January is the best month for this operation February 
is the next best; for in the month of January the sap of the 
trees has not yet ascended ; it is also a season of leisure from 
agricultural employments. People prune their trees in the spring, 
merely because they find it a little more convenient to strip off 
the bark at that season, (for the purpose of making paper;) but 
by doing it then, they injure the sap. Should they wish to 
make use of the bark of the mulberry, tliey should take the 
branches which have been cut down in February, and cover them 
up with earth exposed to a southern aspect, and then in Mandi, 
they can take them out aud strip off the bark (for paper - 
making. ) 

The Sze-nung'peih-jung says, That the best time for ingraft- 
ing is when the weather is mild; for tliis operation, an experi- 
enced and careful liand is necessary; the binding up should also 
be firm, and the outside wrapper should be thick, so that the 
cion be not loose, shallow and frost-bitten. About ten days before 
the vernal equinox is the best season; five days either before or 
after this, is the next best ; but you must take the branches, (that are 
to be ingrafted) just when the buds are green. These remarks 
arc made without reference to whether the place from whence you 
are to get your cionj be near or distant; in such matters you 
must adjust the operation accordingly; but you must perform it 
on a fine day, in order to avail yourself of the ' genial influences 
of the weather. If the cion hh not fitted closely, the sap will 
scarcely be able to pervade the branch; if the binding be not 
tight and thick, the wind and cold will get in and injure it. It 
is generally observed, that fruits produced from the original tree 
axe email and ill-tasted, but when once they are grafted, they * 
baoome larger and better flavoured; this is the case also with 
qit^berries, hence the necessity for grafting. When in grafting, you nro 
ssieh cions as are btought from a distance, you must first prepare them. 
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and cat itieai off, in the pro|)er season. The mode 
and treatini; these, is the same as that which hats 
described under the head of transplanting malbttrry4wrga ; 
place from wliich you get your cions be distant, yott ospn fl$t 
them in a new jar, that has not }et been used for oil, wrtjjifodi 
up in rushes and imbedded in straw; let the jar be oloceily 
sealed on the outside, so that no air can escape, and then it 
conveyed for hundreds of miles, your cions will neither be frozen 
nor injured. 

llcun-hoo says. Cions of the same year are best for grafting; 
the tune sclcdrd should be in the last or first quarters of the 
moon ; the last day of the moon is the bos»t of all. The period 
between the first and la4 (|uarters should ba avoided, more 
especially the lull moon. 

The mode of grafiing by splitting is as follows: first saw off 
the stem of a tree mar the ground, then at the distance of an 
inch and a half from the top of the stump, cut with the point 
of n sharp knife, verging to the light and left up towards the 
top, two slanting cuts in the bark; the«;u cuts must be pointed 
towards the bottom, and one finger bioad at tlic top; all the sub- 
stance between which must be cut awa\ ; so that the hollow place 
be 111 shape like the opening of a bird^s mouth, with tlie bottom 
pointed, and the sides gradually widening towards the top. The 
cion should be about five inches long, and about the thickness of 
a finger, a portion of it should be inseited in the incision m the 
stump just described; for this purpose it must be cut away on 
the right and left, in a wedge-like sha|)e, *like the corner of a 
grain of buck-wheat; this you should hold in your mouth for a 
short time, to render it warm, and then insert it in the incision 
already made in the stump ; but it must be done very smartly 
and exactly, so (bat tlie veins of the old tree correspond with th0i6 
in the cion. Having thus grafted several cions upon one stiiflirp, 
take some fresh cow dung, mixed with mould, so as to form a tort 
of plaster, and apply it all round the place of grafting : then take 
some fresh mnlberry-bark and bind it round tight ; over this Ep|>ly 

an additional layer of a plaster made of mould and cow*dmiAi 

80 
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Imd. this a quantity of moist earth about five indies in thick- 
iMm ju^ <’▼6^ the place of grafting: surround the whole wiUi 
thorns and briars to protect it. When the cions have sent out a 
few branches through the Isyer of earth, about one or two feet 
long, retain two or tliree of tiiese, and crop them up as elsewhere 
described* 

Another writer says, In grafting large mulberries you should 
do it by means of splitting, and inserting the cion ; but in graft- 
ing small mulberries, you may do it by adding the cion on to 
the old branch, and by pressing the one down upon the other. 
When you graft the cion on to a stump cut off near the ground, 
you should apply a layer of earth, as ju-^t described; hut when 
grafting on to a*trce that is only half cut down, it will be mere- 
ly necessary to paste some paper ov(‘r the juncture, and to tie 
it up with some old matting, making the envelope in a cupshaped 
form, in which you can put some rich mould, to nourish it and to 
keep the air from getting in ; for this purpose a cup without a 
bottom may be employed instead of the luutling. When the mould 
is dry, sprinkle it witli some water; when the shoots spring out 
through this coating of mould, do not take away the covering, 
until the autumn branches are well-grown: after which, the graft 
being thoroughly fixed, you may remove the covering. If the 
grafts all succeed, then observe whether the number of side branches 
corresponds with the strength of the tree, and cut or retain 
them accordingly. The method of grafting by pressing the new 
buds down upon the branch of the old stock is as follows: cut 
off one of the horizontal branches, leaving a foot or more on 
the tree; you need not, however, be very particular about feet 
and inches, but be guided by the vigour and size of the tree. 
About half an inch on either side of a bud on the cion from 
which you are going to graft in, make an incision in the bark 
with the point of a knife, as deep as the wood ; then strip 
off a square piece of the bark, cm which the bud is ; on the 
wood of the branch where the bud was, you will find a small 

about the size of a grain of rice, which is the root of 
* thf , bud that has sprouted forth ; when you strip down the 
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\mk, pick off this with your finger nail, so that the ejre 
, attaches itself • to the bark. Hold this piece of bilk in ^ jfQttr 
mouth for a while, and then taking it out| make with It a moist 
place oil the horizontal branch ; again put tlie piece of haik into 
your mouth, and with the point of a knife, all round the moia* 
lened part, make an incision in the bark, which strip off anti} 
the wood appears ; then take the piece of bark, with the eye upon 
it, and stick it on to the branch ; take care, however, that the 
eye be upwards ; then take some small thin strips of new mul- 
berry-bark and bind the upper and lower pieces together. Use 
a little judgment in the binding, so that it be neither too fast 
nor too loose ; if the former, the growth will be impeded ; and 
if the latter, the parts will not adhere. Make use of cow-dung 
mixed with eattli, and plaster all round the little* eye. The num- 
ber of little eyes, or buds, thus attached to a single tree must be 
according to its size. 

Witli respect to grafting young mulberry-twigs, you can take 
a shoot of the black mulberry which a year previously had been 
planted out in the furrow, and cutting it oft* a few inches above 
the ground, shape the top of the cutting like a horse’s ear ; then 
take a cion of the while species, of an equal size, shaped in a similar 
manner, and join the two together. Bind them round with nar- 
row strips of inulberry-bark, plaster them over with cow-dung, and 
cover this wilh moist earlh. When the young buds shoot out 
beyond this covering, you can retain one or two, which in the 
autumn will be as tall as a man, and nq,\t year may be trans- 
planted into the garden, when you can treat it as has been al- 
ready described. When you wish to* separate the thickly-planted 
grafts from amongst these which are near them, and plant them 
out in a wider space, you should select high and hilly ground 
where the soil is thick and the water scarce, in which yon mnri; 
dig several deep pits ; in tliese plant the mountain-mulberry ; these 
pits may be from ten to fifteen feet in depth, out of which tlie 
trees will grow straight up, with few branches on the mdsB ; the 
•stems of these trees will become unusually straight, and after 
ten years, may be employed for any purpose. 



The Po-wan-luli says, The leaves of the mountain^mulberry 
are pleutifuh but the branches are few and straight. The leaves 
being thick and abundant may be gifeii to the spring silk-worms ; 
the silk produced therefrom must be reeled out of cold water ; 
lienee called cold-water silk. The silk-worms fed on the moun- 
tain mulberry come out earlier, awake from their torpor sooner, and 
begin to form their cocoons before the others. But the leaves of 
the mountain-mulberry which remain on the tree over the winter 
must not be used ; sucli one flourishing again in the spring will 
injure the silk-worms : tliose therefore which have not been pick- 
ed the preceding sommer must all be knocked off, and then the 
injury to the worms will be prevented. 

Tlie Tsc-ir>iri-yaou-slnih says. The plan for cultivating the 
mountain-mulberry is as follows : plough your ground well, and 
form it into furrows : wlicn the berries of the mountain-mulberry 
are ripe, take a great number of them, wash them clean in water : 
dry them in the sun, and after having sown the seeds, rake 
them in. When weeds spring up, remove them, and do not allow your 
young plants to be choked thereby. A.ftcr three years, cut off the super- 
fluous branches, which may be used for walking-sticks ; after ten years, 
they will be large enough to split inla four for the same purpose, or for 
horse-whips, or bed rails ; after fifteen years, they may be used 
for bows, or clogs, while the smaller pieces that are cut off may be 
employed for knife or awl handles ; after twenty years, the wood 
will be good for making carts or saddle-trees. When this kind 
of mulberry sends fortlt branches, about three feet long, you can 
tie some of the side branches and i}eg them down to the ground ; 
they will thus assume a erdbked shape, and form what are called 
mulberry-arches; but in order to form the branches so as to be 
fit for bows, you must \lani the mountain-mulberry in a shady 
pUce. 

The leaves of tlio mountain-mulberry arc rougher in taste, 
and thinner than those of the common mulberry ; they are also 
akfoni one-fourth deficient in quantity, lliey attract moisture from 
the sky, and cause snails to abound. If you plant Sze-chueiv 
miSbi between the rows, the tops and leaves being of the same 
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height with the young mulberries, the latter will grow ln|rity;but 
not luxuriant.' If, however, you plant green or black pildae, lin* 
seed, or melons, between tlie rows, the mulberries will be b<^h 
bushy and luxuriant, and tlie leaves, on the following year, will 
be one-fourth increased in quantify : you may also plant common 
millet ; for as a book on agriculture says, the mulberries promote 
the growth of the millet, and the millet that of the mulberries ; 
which remark, generally speaking, is right. 

The Woo-pun-sin-shoo, on this subject, has the following sugges- 
tion : Let two families in a given village unite, construct a 
fence round a spot of ground 100 fathoms on each side ; for the 
more numerous the individuals engaged in an c;;iterprise of this 
kind, and the -wider the space of ground occupied, the greater 
economy will there be of labor. Lot each family construct 200 
fathoms of the fence ; the space of ground within the enclosure w'ill 
amount to 10,000 fathoms ; on each fatliom plant a mulberry-tree; 
thus you will have 10,000 plants, 5,000 falling to the share of 
each family. Should, however, one family undertake it alone, and 
construct 200 fathoms of fence, the space of ground inclosed will 
only be 2,500 square fntlioms, and allowing as above, one mul- 
berry-plant to each fathom, you will only have 2,500 mulberries 
within your enclosure; thus unequal w'ili the results be. Should 
you be apprehensive of the parties quarrelling about boundaries, 
you can in the centre of the ground mark olf the line of se- 
paration ; wdiich plan compared with that of each family con- 
structing a separate fence, will not only enable you to inclose 
more mulberry-trees, but also to assist »one another in labour, and 
get on better by association. 

The same work alluding to taking the mulberry-bark for 
paper-making, says, In the beginning of spring, cut off the more 
exuberant branches: for the bark from newly-budded twigs is the 
beitt ; a month later is the next best time for doing this. The 
w'ood of the mulberry is good for making bows, as bows made of 
this W'ood are particularly elastic. The southern-wood planted among 
mulberries, forms a very fine vegetable; and of all the w'ood-ears, 
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Of boletus, viz. those from the mulberry, elm, willow, &c. the 
former are the best. 

IMPLEMENTS USED IN SILK-CULTURE. 

CLOSE-STOVES AND BAHUOW -STOVES. 

In all the apartments for rearing silk-worms, stoves should be 
constructed on every side, hollow within, and supplied with smoulder- 
ing fires, which should be equally distributed. Silk-worm rearers 
generally make use of charred wood ; for should the smoke arising 
from the fires get up among the silk-worm baskets, the insects 
will be injured and blackened thereby. 

People in the present day, mnke use of handbarrow stoves, 
in which wood v»r cow-dung fires have been kindled outside, and 
which are then brought in, carried between two persons. The fire in the 
stoves should be equally adjusted, and either increased or diminished, 
according to the state of the weather. For if the heat be not well 
regulated, the worms will fall into or recover from tlieir torpor 
at irregular intervals. The Work on agriculture says, Silk-w^orms 
belong to the element of fire, and therefore must be reared by 
the assistance of fire ; in order to which stoves must be em- 
ployed that can be taken out and in. Let the fire in these be 
kindled outside, and covered over with the ashes of burnt straw, 
by which means the flame will be deadened. The method of 
bringing them in is, by means of a low crib, in which a stove 
is fitted having handles projecting on either side, so that two 
men can carry it, anda bring it in when necessary. 

SILK-W'OKM HURDLES. 

« 

These hurdles are for placing the silk-w'orms on. The Le-ke 
speaks about preparing the hurdles and frames, with allusion to 
these. Yen aze-koo, in commenting on this passage, says. These 
hurdles were made of reeds. In the north, the rearers of silk- 
worms are numerous, hence at the back of the farm-houses, or 
between the gardens, reeds are planted in great abundance, for the 
purpose of making these hurdles ; after autumn, the reeds are cut 
down, and the farmers are in the habit of constructing the hx» 
dlts themselves. They arc generally about 40 feet in cireum- 



ference, supported on a couple of beams, and then arranged 
upon the frames ; so that when the silk-worms have to be se*> 
parated, removed, or cleared of their litter, they can be easily 
rolled up or opened out. In the south, reeds are very abundant, 
and farmers should the more employ them, to extend the busi- 
ness of rearing silkworns* 

SILK-WOKM BASKETS. 

« 

These were ancictilly employed for holding silk stuffs ; those 
which are at present used for rearing silk-worms being of the 
same form are called by the same name. The shape is round or 
rather oval ; they are shallow, and surrounded by a rim, and 
very well adapted for holding the worms. They we used from the 
time of hatcliing, until the time when the worms have to be se- 
parated farther apart. They arc supported on bamboo stands, se 
that it may be the more easy to remove or to feed the worms. 
Til the north, people use hurdles, and in the south baskets, both 
of which are implements employed in rearing the silk-worms; 
speaking of tliem separately, however, the people in the south use 
hurdles, when the worms are large : those in the north use bas- 
kets, when the worms are small ; thus they both of them use hurdles 
and baskets as occasion requires. 

SILK-WOIIM TRAYS. 

These arc for putting the silk-worms in. Tsinkwan, in his 
work on silk -worms says, " When the worms « are first hatched, 
the internal divisions of the trays for their reception are a foot 
square, and wlien the worms are about fo spin, the same divisions are 
increased to a foot and four inches. They are made of matted reeds, and 
the outer frame-work of bamboo, seven feet long, and five brood ; when 

used for baskets, a space of nine inches is left between eacll 

basket. The frames have ten such partitions, on which to plice 

the silk-worms as they are fed. lu the present day people denomi- 

nate their baskets trays, and use wooden frames for them, having 
the bottom made of open matwork, placing these upon the stands, 
as above described.^' 
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THK STAND FOIL SIIJC-WORMS. 

According to the Le ke, inthe latter month of spring, the people 
were to prepare their hurdles and frames, which latter are the stands 
now spoken of. The Woo-pun-chih-ycn says, At the Kuh-yu term 
(April 22) set up your stands, consisting of four posts, each of 
them higher than the pillars on which the leaves of the house rest, 
(which the upward slope of the roof will admit of) ; let the stands 
be set up iii each apartment of the house ; on the outside of the 
posts thus set up, make several deep incisions, like the teeth of 
a saw, and fasten rings on these, made of the bark of the mul- 
berry ; (because liempen cords are not suited for tying silk-worm 
apparatus). On the four corncr-posts fix two long horizontal poles, 
upon which you^ may spread the reed hurdles ; let these slant a 
little outwards. The stand should have ten of these fastenings, 
separated from cacli other about nine inches apart, and capable 
of being moved up and down, as you feed or remove the silk-worms. 

The Nung-saug-chih-shwo says. Upon each division of the 
stands, let three layers of hurdles bo spread, upper, middle and 
lower ; the upper ones to cateh the dust, the lower ones to keep 
off the dampness, and the middle one to be ready for separating 
and removing the worms. 

THIS HOIUZONTAL POLES USED FOR THE SILK -WORMS. 

These are intended for the support of the silk-worm hurdles ; 
they may be cither of wood or bamboo ; they should be about 
12 feet long; two of them should be used together; these being 
placed upon the standa. to bear up the hurdle, should be straight 
and of a light material, also of a material that will not be readily 
attacked by worms. 

THE FRAMES FOR THE SILK-W^MS. 

These are for putting the silk-worm trays or baskets on. 
Tliese frames arc made of four small pieces of pine-wood, set up- 
right, about eight or nine feet high, joined together above and 
below by bamboo cross-pieces forming ten divisions. On each of 
these divisions, the silk-worm trays or baskets are placed, accord- 
ing to their size ; for the baskets a smaller, and for the trays 
a larger kind of frame being employed. Thus in the southern 
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Mgicms the tnys and haskeU we ananged on firuna, aa in- die 
north ^ poles and hnidles are placed on stands. 

THE S1I.K-WOE1I NEW. 

These are for the purpose of removing the silk>worms ; ' 

are mode of knotted strings, like flsh-uets ; being in length ai^ 
breadth according to the size of the trays. They should leeeiire 
a coating of oil or varnish, to strengUten and preserve them. 
They should have a rope passing all round them, for the oofi>' 
venience of holding and moving them about. When the worths, 
have to be removed, first spread this net over them, and then scat* 
ter some mulberry-leaves upon it The worms perceiving the fra- 
grance of the leaves, creep tiirough the meshes of the net to eat 

the leaves that are upon it ; wait until they have got upon the 

leaves, and then lift the net with an even hand over to another 
tray, when you may clear away what they liave left. This is much 
more convenient than removing the worms by the liand. In the 
south they make frequent use of the net, and in the north also 
, wlien the worms are small. 

SIU-WOEH LADLE. 

This is made of wood hollowed out; the bowl of it large 
enough to contain a double handful ; the handle is upwards of three 
feet long. Should there be any vacant place on the hurdle, or 

should the leaves be unequally distributed, then this ladle may be used 
f» the purpose of filling the one or adjusting the other. When 
the worms have arrived at maturity, and are to be put upon the 
bush, should they be too tliick in some parts and too thin io 

^ others, they can be distributed more equally by means of this 
ladle. Should the ladle not be long enough, it can be lengthoup# 
by the addition of a bamboo attached to the handle. This is the pj^l ' 
adiqptted in the southern adk-worm establishments. The st8Bds<';g|til 
’ hardies employed in the north being rather large, mid -^ >l|g^ 
scatedy pestible to reach wiUi oae’e fiagera every paeti, 
my «)m be adc^ited them for ooavenieiioe eake; the yggnf&m 
should at any rate not be 
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tHX StUL-WDUlf BUSH. 

The Nung-8ang«cIuh-Bfawo sajs^ For bushes use southernwood 
•talks, brushwood, or matting. Whenever you wish to make a bush, 
first form the centre of the bush : which is made by five poles 
(an upright one in the centre, and four slanting ones on either side) 
bound together in one at the top, and joined on the outside by 
reed hurdles tied, round them; all round this centre set up, at 
equal distances, stalks of southernwood ; and when you have thus 
spread out the silk -worm bush, surround the whole with hurdles 
and mats, bringing the top of the bush to a point like a dome ; 
this is called the round bush. There is also a wharf-shaped long 
bush, the centre of which is formed by means of two upright 
posts, joined by a horizontal pole, and crossed by smaller sticks 
one on either side ; the rest of it is constructed as above describ- 
ed. These cross bushes are used principally in the north. In the 
south we observe, that people commonly bush their worms in the 
house upon the silk-worm frames, on which they spread short 
grass for bushes. This is indeed a saving of labour, and keeps 
the worms from injury. In the southern books on the silk-worm 
cultivation, we read, that the bushing hurdles are supported on 
pine-wood poles, about six feet loug, and three broad, having holes 
like horse’s eyes, made of the dwarf-bamboo, in which bundles of 
grass are stuck at equal distances from each other. Then take 
some bamboo reeds, stripped of their leaves, and lay these across; 
defend the back of the bush also with reed-hurdles, tied through to 
the upper surface with bamboo fastenings ; thus the silk-worms will 
have a secure footing, and will not be in danger of falling through. 
This is the plan of bushing used iu the south ; comparing this with 
the plan used in the north, detailed above, we should consider thi.t 
the silk-worms differ in quantity in various places; hence the bushes 
are either large or small, and are formed with ease or difficulty, as 
the case may require. Viewing the matter rightly, however, it appears, 
that both the northern and southern plans are capable of improve- 
ftoit. In the south the silk-worms are fewer, and if their mode of 
^•gpesabon be contracted and apparently insignificant* we should se- 
meailm that their profits are also few ; and in the north, 



248 


tb« burim u« larger the fiiilarea an alao BBinetoaa, iriiile the haaff 
ittg «p of aoathernvood for bii^ea cannot foil to presa heaffl^ on th« 
wonns. Some injm^ likewise arises from rain and dampt n^njriog 
the bashes sometimes to be inverted. Bat whether the 
outside or in^ they an exposed to the variations of edid and b«il> 
or the shiftings necessary from the worms being placed too h^jb 
or too low, too sparse or too close ; by which means buah'*iic3t* 
nesses are generated, and the cocoons prodaced an fewer in nmfl- 
ber. Having been accustomed to the present mode for a long timc^ 
it is difficult all at once to induce people to change the pnothse: 
bat we have recently heard of a plan adopted by a skilful rearer 
of silk-worms; which is, to calculate how .many silk>wonns an 
about to be nand in the establishment, and then select a vacant 
place in the court yard, aud having provided poles and matting, to 
construct a long shed, which may be used on common occasions for 
other purposes ; and when the silk'Worms are about arriving at ma- 
turity, place the buslies therein, according to the length of the 
shed ; the centre of the bush must first be made hollow within 
like a tube ; then a channel may be dug along the ground, of 
the size required ; leaving a space round the bush large enough 
for a person to walk in, in order to guard against fire. With re- 
gard to the employment of fire, the works on the fdlk-worm 
cultivation say, when the wormB have entered the bush, uae a 
smouldeiing fire to warm them, and when they have fixed their 
threads, in the centre of wliich they are to form their cocoons, 
gradually increase the heat, and let it not go ^ out in the midst 
of the operation; for if there be the leaft cold, the worms will 
begin to wander, and also stop spinning; which will oocasioa'^a 
breaking of the threads in reeling. Should ^manj such cases occur, 
Ihe cocoons wi’J then be only fit for carding as silky cottoQ, iad 
cannot be reded off to the end. All round your oentre badi Mt 
up some frames having several compartments; upon aadi , of 
which lay down some stalks of southernwood, and place 
worms evenly thereem. This done, surround the whide' lri^. a 
double hurdle; if the silk* worms are few, and tiie howe ndny, 
fou may bush the worms inside, having <^ened wide the dbdrs 
and windows ; hi this way you will have the benefit ef this siidNsK., 
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of the roof above, and be aUe to keep off the damp from below ; 
tiie frames also being large and roomy, the silk-wormB will be able 
to work at their ease. Should yon wish to make use of fire, alsa, 
you will find fudi at hand. Taking all these things into considera- 
tioti, should we select the advantages and reject the disadvantages 
of both the northern and southern we should be able to 

hit upon a good method, which could be generally used, and car- 
ried out to the end with approbation* 

THE SILK WORM JARS. 

The books on the silk -cultivation say, Whenever you want to 
plaster down your cocoons, arrange a number of large jars along the 
ground; at the bottom of the jars first place a bamboo frame- 
work, cover this" over with the leaves of the Dryaiulria cortlifolia, 
and spread upon it a layer of cocoons, about ten pounds weight, 
over which sprinkle about two ounces of salt; upon this, spread 
some more leaves of the Dryandria : and thus go on layer after 
layer, until the jar is full, after which you slionld close it up 
well, and plaster it over with mud. After seven days, take the 
cocoons out and reel them off, taking care change the water 
frequeiiily, if you wish to get your silk glossy and easily reeled. 
It is because the cocoons are numerous, and people have not 
time to jeel them oil', that they sleep them in salt, by which 
means the moths will be prevented from coming out, and the 
silk will also be tough and glossy, without being uniformly small. 
This is the mode of steeping the cocoons employed in the south ; 
which requires, however, many jars that may not be alway.s ready. 
We have read in the northern books on the silk-caltivation, that 
it is better to reel off from the cocoons, while the motlis are still 
alive ; but if you have not hands enough, and being able to reel oft' 
but slowly are obliged to kill the moths, in their cocoons, you will find 
that there are three methods for effecting this ; first, by exposing them 
to the sun ; secondly, by steeping them in salt ; and thirdly, 
by steaming them ; of these the method of steaming-baskets is the 
best, but few iieople understand it ; exposing them to the sun in* 
jum the cocoons ; hence steeping them iu salt in jars, is most 
to he leoommended. 
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Heaen*lioo sbjs , When mU comes into ooiiyhuA witk . thr 
worms^ it sometimes renders them damp; on wMoh s^conirt^ pen* 
pie in the present day, merely put their cocoons into the jleniy 
and then make use of some paper, or the external wrapper Hie 
bamboo, or the leaves of the nelumbiam, to wrap up a oaupfal 
of ounces of salt, which they put on the cocoons. This plan 
will also do. Only the mouths of the jars must be well stopped 
lip, $0 that no air escapes ; if this be done, it does not matter 
what is put in the jnr ; not to speak of salt, mud will do. 

TEH COCOON BASKET. 

This is used for steaming the cocoons. The Nung-sang-chih- 
^how gives the following directions. Make use of three tiers of 
Ki.-kets ; lake some soft straw, and make a ring* of it; put this 
^ai t!u' iiuuith of the boiler, place two tiers of baskets on this; 
II- the baskets let the cocoons be efiually distributed, to the thick* 
ness of three fingers ; frequently try on the top of the cocoons 
with the back of your liand. If you cannot bear the heat, take 
aw'iiy Dio lower tier of baskets, and put another on the top. In 
this way, tliey must be changed, up and dow'ii, which makes it 
necessary to use three baskets. Do not steam them too mucli, 
for if you do, the ends of the silk-threads will become soft. So 
also you must not steam them too little, lest the chrysalides should 
perforate the cocoons. Just when the hand will not bear the heat 
is Die criterion by which to judge, when they are properly steam- 
ed. This is the way in which to steam the cocoons in baskets. 

ON THE MACHINE FOIl KE*BLlNO. 

♦ 

In reeling the silk, the threads ate wound off from the surface 
^‘pf the pan; where they are passed through the holes of copper 
cash, and conducted upwards to tl# spools ; the spool-frame in its 
motions corresponds to that of the machine- From the spool-fraflUe 
the threads pi»s on to the layer, or rampin-board, and from 
to the red, where it is wound off. 

Tsin-kwan, in hia work on silk-worms, thus describes tfiie 
SBcchinefor reelmg. The peifotaied copper cash ace fixed into a 
board, which is haiger than the diameter of iliefiii ; fluee^ laches 



a quarter of an inch in tbickneas ; in the middle of 
at the thickeet j»rt, a coj^ cash is fixed. The board 
j^^te over the sides of the pan, through its ears, and is k^t 
steady by a stone. The winding spools are made of little hollow 
bamboos, about four inches long, perforated by spindles. Two pieces 
of bamboo are stuck up on each side of the pan, to form a spool- 
frame. Having inserted the spindles into the spools, fasten them on 
to the machine, just over the perforated copper cash; these are then 
called winding spools, which move in unison with the machine, and 
conduct the threads on to the layer or rampin-board. The rampiu- 
board is attached to one of the. hinder posts of the machine, upou 
the top of which a hempen ring is placed, about a foot and a half 
in circumference^ On the other hinder post of the macliinc is fixed 
a pivot, about an incli and a half long, upou which a drum or 
nave is made to turn. The drum is also provided witli an indenta- 
tion for the reception of the band; this when the machine is in 
motion, is continually revolving without intermission. The drum is 
turned thereb}* ; upon the drum is a fish, or horizontal stick, which 
projects half over the drum ; in the projection is an upright pin, 
about half au inch long, upon this is fitted the rampin-board, 
which is a fiat piece of bamboo, about two feet and a half long. 
Oil this rampin-board are two hooks made of bent bamboo, which 
are to guide the winding of the silk ; one of this rampin- 
board moves upon the little pin, which is opposite to the drum 
as an ear or handle. When this is inserted, and the rampin- 
board fitted on, as soon as the machine is put in motion, it 
draws round the band, the band toms the drum, the drum makes 
the fish play round, and tlie fish moves the rampin-board back- 
wards and forwards ; in this way the silk is prevented from being wound^ 
off fiat. The reel itself is a of wooden spindle ; with arms and 
rapBi, two seta of the arms being moveable with hinges, for the 
convenience of taking off the silk. It appears that, what is by 
aome called the winding-frame, ia by others dmiomimated a reel; 
^ reel, however, must be fitted into a frame. 

V The spindle should be about two feet long, and four inches iif 
dni^Bler ; the part that works on the top of the frame^posts is. 
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liow«rer» oaly two indun in diameter.. It ^may. elm or 

8eiina<v<Md, either fonr-equare or heugimaU the jfono^ Ipiig jaiR* 
femUe. Ihe arms pass through the spindle, and ate tbwa llp|^ 
a ludf in their vhole length. The amaller the red, the m9t||»jij|p|r 
is it to get the silk off. , . 

The frame is for the support of the red and ita 
One end of the spindle may be eased with iron ; or a bent plwi 
of wood may be used to sustain that part of the. spindle thit 
works ; when with the left foot you press down the foot>boafd, iad 
turn the reel, guiding the silk from the pan bdow on to the red, 
the general name for the operation is the reding of aUk. 

SILK'WOBH CABDS. 

These are* the pasteboards upon which the silk>worm's eggs 
are deposited. Formerly people used two large sheets of paper joined ; 
and when the moths had deposited their eggs, they sewed th«n 
together by means of a thread ; hence they were called leen, joined 
sheets. In the present day, cards are made on purpose for this 
business. The Woo-pun-sin-shoo says. The silk-worm cards should 
be made of thick paper, because thin paper will not bear the 
soaking. The most fitted for the purpose, however, is paper 
covered over slightly with ashes. Tiie cards must be soaked nt 
the proper season, and after soaking mnst be hnng up to dry, 
with the eggs outside, lest the wind should blow the cards 
about and injure the eggs. The washing of the eggs should take 
place at the winter solstice, and about the beginning of January ; 
but let them not be sunk too deep in the, water, and after wash- 
ing, let them be takmi out ; about the middle of January roll up 
several cards tegetber, and tie them up with string made irf mnl> 

, berry-bark; then hang them up on s high pole in front of yow 
honse, that they may be refreshed by the cold air of wintor. 
After the new year is over, in the month of February, 
up the cards erect but wide apart in jars, and in aboat a 
ttif^fa time, when the sun is high, take them out idin. 

dry thm after a rainy day. This is the method to jm^ yAisbed 
,ia washing the cards, and taking cate of them nn^ Jho OSSi 
are hatched by the return of spring. 
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DESOSIPTIOK OF PIiAIBS SIOAKOIMO TBE KOLBEUT. 

Wang-ching saja, Sitk<<wom rearers whilst cultivating the mnl* 
berry-trees, should he provided with hoidcs, baskets, &c. in order to 
manage this business. But in places far distant from each othor, 
the customs are different; therefore the regulations are in some 
places intelligent, and in others unskilful. One man puts forth 
double efforts and yet cannot equal his neighbour ; while another 
perhaps with small exertion produces results doubly beneficial. We 
shall therefore collect together such things as have been recorded, 
pointing out what is deficient, and what superior ; that people may 
know what they ought to choose and what refuse. The implements 
employed in the cultivation of the mulberry, arc necessary for the 
rearing of silk-worms, hence they are here described at the close 
of our treatise on the silk-cultivation, 

THE MULBBBBY-STAND. 

The form of this is like a high stool, with two even bars across, 
so as to form a sort of steps. The weak mulberry-trees will not 
bear to have a ladder placed against them, hence it is necessary 
to mount this stand, and you wilt easily reach the leaves. The 
Tse-min-yaou-shuh says, A high stand is necessary to pick the 
mulberry-leaves. The Sze-nung-peih-yung says, Carry about a high 
stand, and you may go all round the trees, above and below. 

HULBEBBY-LADDBR. 

This ladder is a sort of steps. In gathering the leaves from the 
young mulberry-plants, you may use a staud, but to lop the 
twigs from the higher .trees, a ladder is requisite. If the ladder 
be not long enough, you cannot avoid climbing and leanibg on 
the trees. If you pull dobii the branches, without letting th em 
spring baok again, you will cause them to entwine in confusion 
80 also if you bend down the branohes and bredc them the 
sap end gum will flow out on one side. If therefora yon wuh 
to etretoh out your hand to the highest and lowest parts, and 
tph* or leave the leaves just as you please, a Im^ ladder is 
The Tse-miu-yaoiMhnh says, Li picking the uml- 
lij^-laaves, it k necessary to mss a long ladder, without whhdb" 
7 ^,, be in danger of bieaking off the 
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This hatchet has an oblong hole, and a bioad adgCt 
in some respects from a^wood«isau*8 aae. The Book of Odea iifsi^ 
In the month when tlie silk-worms come out, lop off the blriiSi^^ 
of the mulberry, for winch purpose use hatchets and chpppiisi, 
and cut off those tlmt are distant and wide-spreadiog " The $90^ 
nung-peih-j ung, m explaining this passage, says, '' Wherever you 
turn take the hatchet with you, and let the branches and leaves 
be cut, so fls to fall off ou the outside ; winch is called cutting 
off those that arc distant and wide-spreading. Whenever you use 
this hatchet, it is well so to cut with it as to obviate the ne- 
cessity of repeating the stroke Meeting with drj^ branches and 
hard knots/ it is better not to let jour hatchet be still, and it is 
still better to keep it well tempered, in good repair, and al- 
wajs sharp. The 10 is, however a method to be obscivcd in using 
the hatchet, which is to turn jour wrist, so that the edge bo 
k(])t from you, and to cut upwards with it, m the direction of 
the forks of the branches, by which means the sap will be kept 
from exuding , thus tlie leaves will become more exuberant/^ The 
Agiiculturist's Alanual ssjs, '' Ihc hatchet, if properly employed, so** 
cures a double quantity of leaver, by this wc see, that the ad- 
vantages of pruning entiicly depend 011 using the hatchet well " 

TH6 MULB£aaY-UOOK. 

This IS for pulling down the mulberry-branches. Gatherers of 
mulbemdeaves, wishing to get at the tnore distant and wide- 
spreamg branches, must pull them near, in order to pluck them ; 
for this purpose they employ a wooden hook,* to save the trouble 
of stretching out their arms and liands to them. In lomam 
times, when people went to gather the mulberiy^leaves, they at* 
ways made use of baskets and hooks. In the beginniug of 
Tang dynasty, a. d. 7o 0, the nilevs are s|id to have olMtawl 
tbirteen valuable things, calculaied !o establish the fcNitttiiMi dt 1 k 
countiy, amongst which is enomeraled a mulUertjr 
this., we may see, that m former tunes peo^ mode of hooles 
m gathering the mulberry<'leaves. But the praehce in &e ngrtk 



is lather to cut off tlie bratidhi^ than to gather the leaves ; whUe 
in the souths they more £requentl]f pick the leaves ‘than lop the 
branches. But when the trees are lopped every yeaTi the juices 
thereof speedily dry up ; snd when the leaves are picked perpetual) v, 
the bruiches get entangled ; so that a just intermingling of the 
northern and southern plans, in which lopping and picking are 
united, and where the hatchet and hook are both occasionally 
employed, will secure a double advantage. 

THE SILK-WOSH BASKET, 

Is employed by the gatherers of mulberry -leaves ; the one now 
in use in the south is rather large, and is borne on the back, or 
carried across i pole. 


THE CHOPFINO-KNIFE, 

la intended for chopping the mulberry-leaves. Wlieii the 
worms are first hatched, a small kuife will do; but as tliey in- 
crease iu size, a larger instrument should be employed, or a 
kind of chopper. When the silk-worms are numerous, a long knife 
should be used, something like a currier’s knife, about three feet 
long, having a wooden handle at both ends. First lay down your 
leaves on a long bench, in a rather large bundle, and cut upon 
them, pressing first with tlie right band, and then with the left. 

In tliis way one knife will cut up leaves enough for a liundred 
hurdles. 

u 

THK HULBEKRY-LBAF HET, 

Is for bolding tKe leaves. In making this, lirst get a small 
hoop, and form the meshes of Uie net all round the hoop ; let 
the net be about Uiree feet or nmre in length ; then draw it to- 
g«Aer by a string, wbioh will form the bottom of the net. liliis 
is employed by the ^smlbeny-leaf gatlieren, for putting the leaves 
in; as'SMon as the body of the net is full, thqr take it home, 
and opening the s^ng at the bi^m, they discharge the cent- 
tetfts. These nets may eithiw be carried on the shoulder%i or ^ 
aoriMit n polr, or cattle may be employed for conveying (hem. 
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TItej are more conYemeiit than basLoU or traysi and being reijr 
Kght are much used in the north. , 

THE MULBBEEjr-I^EAF CHOPPlNO-BIX>CK. 

This is made of a section of a tree, roundi and having the 
grain of the nood perpendicular, hence it will not offer much 
resistance to the knife in chojiping. In the north, when the 
worms are small, the leaves arc shred upon such a chopping*block| 
placed on a table; sometimes, however, they use an apparatus re- 
sembling a chafT'Cutting machine. In the south, whether the worms 
are large or small, the leaves are all chopped upon a block. 

THE PRUNING KNIFE, 

Is used for pruning the mulberry-trees ; it is about a foot 
long, and two inches wide, having a wooden handle. In the 
south, whether they prune or lop, they invariably use this kmfe. 
In tlie north, for lopping they employ a hatchet, and for pruning 
a reap-hook , this latter, although sharp, is not the proper instru- 
ment, and 18 not to be compared to a pruning knife for light* 
ness and convenience. If the southerners in lopping the branches 
were to make use of a hatchet, and the norUieniers in pruning 
were to employ a knife, they would hit the due medium^ and 
both be right. 

THE MULBERRY-LEAF llOl.DEB. 

This IS for holding fast the mulbcrry-lea’^es. First, get a thick 
board, and Hk up in it two pieces of wood opeuing out from 
each other, about two or three feet Icffig; fix a knife so as to 
cross fhese; with the left hand supply the leaves to this machine, 
and with the right hand chop them. This is the smaller kind of 
leaf-holder. In those establishments where the silk-worms are nu- 
merous, they use two long pieces of wood, set up together waf 
the wall, being about a foot apart from each other ; between 
they throw the mulberry-leaves, to the height of about ten Ibet ; 
people mount up on this heap of leaves with a part of and 
with their feet towards the wall, they Jean with their fareieCi for- 
ward, and thus press down the mass; then with both hands they 
grasp a long knife, and cut the leaves downwards. This is 
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method employed for graspiag the leaves, and catting them on a 
large scale.. In the south, they merely employ knives and cfaoppii^- 
blocks, for cutting the leavei^ and are not acquainted with the 
methods detailed above : they are thei^fore described here, in order 
that those who wish to adopt thorn may increase their profits. 
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* Public DaPABiinDiT. 

No. 932. 

EHtactfrm the Minutes oj Cdnsultation, underdate the lilAJufy 1857« 
JUad the following letter from the Comuiisuoner for the Oorem* 
mrnt of the Temtoncs of Ills Highness the Bajali of Mysore * 
to £. Maltby, E&q., Act^ing Chief Secretary to Government^ 
Foit Saint George, dated Bangalore, 2iid July 1857, No 12. 

Si?. 

In reply to yonr letter ^o, 780, of the 10th Ultimo, I have 
the honor to ioiward <i copy of a Keport dated the 1st Instant, 
in which 18 embodied the whole of the information acquired in 
the cour&e of the experiments made by this Government to im* 
prove the Silk produced in Mysore. 

This Keport is the woik of Surgeon Smith of the 50th Be* 
giincnt N. I, for many jears in Medical charge of this Commis- 
sion The experiments were conducted under his supenntcndence, 
and the result ot his observations may bo relied on, as he spared 
no pains to make himself acquainted with the subject 

(Signed) M CuBBOV, 

Cmmtsstener, 


REPORT ON THE SILK CULTIVATION' IN MISORB. 

1. The cultivation of Silk is supposed* to have been intro- 
duced into Mysore by Tippoo Sultan, and although the climate is 
evidently well caleulated both for the growth of the Molbeny, 
.ind the development of Silkworm, the cultivation does not 

to have made any great progress until after tho government of 
the country fell into the hands of the British in 1832. 

2. The Mahomedans adopted the feeding and nmiMgeBitBit of 
• the wrorms and the reeling of the Silk as one of ^ teiw modes 

of gaining a livelihood to which they are not averse, purdiasuig 



254 


the Mulberry leaves from the eultivators ; and the Commiasionor 
gladly encouraged the growth of Silk in every possible way, with 
a view of developing habits of industry among a class of men' 
generally opposed to labour of any kind, unconnected with a 
Military life. 

S. The open parts of the country alone seem to suit this 
cultivation, such as the Bangalore, Chittledroog, and open parts 
of the Astagram Divisions. None is grown in the Nugger, or 
in the Miinjerabad sections of the Astagram Division, the climate 
is too damp in these last named Districts. Most of the Silk was 
formerly exported to Coimbatore and Tanjorc, and a smaller por- 
tion found its way to Bcllary and Dharwar, for consumption in 
Native manufactures. At (Ins time there is a considerable con- 
sumption of the raw material in Bangalore and Mysore in the 
manufacture of Silk Shawls, llaudkcrchiefs and Native Cloths, j^c. 

4. Ill 1841, four specimens of Silk, grown in Mysore, were 
sent to Bengal : two of the specimens were purchased in the bazaar 
and two were from cocoons purchased in the bazaar, and privately 
and carefully reeled ; the object being to find out the defects in 
the Mysore Silk, and to know if it would be valuable as an 
export in the state in which it is sold by the Natives. The 
following arc Extracts from the Beport : One of the most ap- 

** parent faults of this Silk is its bad colour, this arises from the 
** circumstance of the cocoons having been boiled in copper pans 
** instead of earthenware, and 1 should imagine that at the time 
** of reeling the Silk, tin; water in which the cocoons were placed 
** was not changed often, as should be done. This latter precau- 
tion would not ouiy have assisted to give the Silk a better 
<< colour, but would have freed it somewhat more from the gum, 
the superabundance of which renders these specimens harsh and 
** bard.’* It appeared from the above Extract that the faults of 
the Mysore Silk lay not so much in the article itself as in its 
mode of preparation. 

^^5. A garden originaUy planted as a private speculation was 
Ipken by the Mysore, Government in 1842, with a view to tjy ^ 
. fer Sigtuoi Mutti's proposal of growing Silk from standard 
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Mtdberry trees was likely to succeed in Mysore, and b^ftt 
country. Ttie larger and upper portion of the ground 
planted with cuttings of the St. Helena Mulberry, add a 
China ones, the lower and wet part with Philippine, both 
well and for the first few years promised well. Eggs ware 
obtained from Mr. Groveses Establishment at Chittoor, from ao 
Establishment ni the Neilghernes, and some of the annual March 
bund from Mr. Blcchynder^a Establishment m Bengal, these latter 
beiiic; annual worms it a as hoped would have proved a valuable 
auxiliary to the Mysore breed, and enable us to feed from the 
standard trees, but in sjntc of every care and precaution they 
hatched on the eleventh day as iii Mysore and from that time re* 
gularly produced their crops every 50 days. The SiTk was certainly 
a great improvement on tliat of Mysore, but the worms were delicate 
and required more care and attention, so that F much doubt if 
they were ever exteiisuely used by the Natives. 

0. The Sub-Peshkar of Bangalore, a man familiar with the 
country method of reeling Silk, was sent to Chittoor and placed 
under the tuition of Mr. Groves, who had an extensive plantation 
of Mulberries and experienced reelers. The man returned to My- 
sore well qualified for his po&t of Superintendent of the Govern- 
ment Gaiden. Keels of the best construction were made by Co- 
lonel Green, and so expert did the Natives become, tliat, in 1846, 
the following is the report of the Bengal Cliamber of Commerce 
on the specimens sent for that purpose 

Report of the Silk Comtmltee on epecimens of Raw Silk the 
produce of the Srkar Gardens at Bangalore, forwarded by the 
Agricultural Society at Madras 

" Your Ckimmittee have examined these specimens with gmt 
“ interest, and should be prepared to give an unqualifiedly 
" opinion on them bad the thread been a veiy little stroQifBri •§ 
" it is, it is remarkably even, round, and free from and 

gouts, and the colonr very pure and uniform : mdeedj^^lrith the 
** single exception of being somewhat too fine, the 9f% 

** most admirable samples of Klk." 
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\ "Tour Oommt^ would however remark that an opinion ed* 
len prevails among such as are not practioally velsed in th0 
Bs manufimture that the finer the Silk the better and more valuable, 
p but ft may be too fine, and the present specimens, your Com- 
" mittee think, are finer than it would be safe to prepare for the 
"English market, for the difficulty of unwinding such Silk is ex- 
" treme, aud adds enormously to the charge of preparing it for 
"the weaver. A Member of your Committee ( Mr. Laidlay) observes 
" that he has known in more instances than one the most disas- 
" trous results from the mistake of reeling the Silk too fine, for it 
" will not bear to be unwound by the machinery used for the 
" purpose in England. 

"Your Cdlnmittee however beg to add, that these specimens 
" are in every other respect unexceptionable, so clean, even, and 
" bonutiful that the reeler who prepared them may be pronounced 
competent to produce Silk of the first rate excellence, nearly, 
if not quite equal to Italian. 

" The soil and climate too must certamly be favorable to the 
" culture.^" 

(Signed ) Eobcxt W atson, 

( „ ) J. W. Laidlay. 

Calcutta, March 18 1C. 


To E. S. Gabo, Esq , Secretary, Agricultural aud Horticultural So- 
ciety, Madras. 

SlB, 

The Honorary Secretary of the Calcutta Agricultural Society 
has handed to me two sample skeins of Baw Silk, the produce 
of Bangalore, and a copy of your letter of i^Cth February to hia 
addraaa, with " Extract from Proceedings of a Meeting of your 
" Society wherein the specimen of the Silk is ordered to be sent 
<*^10 ihe Chamber of Commerce here for report." j 

f^fitving laid such commumcation and the samples before 1% 

I am desired to inform you that they consider 
but the tluvad is too weak for free 





of aioQtar ^fead it would pajp wall «» UiA {M^;^ 

**BQth sortt'are too fine for cwdimury pucjjpoeee 
^'jwaund without great waste^^ even twice their 
'^be too fine to suit the Engtiah market, the stiphi 
** strong enough to stand the action of the maohtncflf 
** winding and preparing the article for the use of the 
** probably about 10 cocoons would afford the best siae to 
** The cocoons from which these specimens were made must feufo 
” beeli very good indeed, equal to the best annual oocoons el 

" Bengal, but the thread, especially the white, is endy and it is 

** not twisted enough ; with improved implements, aud proper diieo* 

tions, tlie] spinner should be able to produce an article of su- 

" perior character and higher value.” ^ 


Though of minor importance I may hero mention that the 
*' skeins would be better if not quite so thick. These weigh about 
** 6 tolalis, whereas the skeins generally made in India and most 
“ approved in England weigh about 3 or tolalis, a size which 

" is attended with several practical advantages.*' 


Calcutta, 

Bengal Chamber of Commerccj 
April 2,5iA, 1846. 


•I 


(Signed) W. LIMONG, 

Secrelarp. 


7. The brokers, Messrs. Norton, Tbilburn andv Co. of Saint 
Mary Axe, London, reported of some samples of Silk sent 
to them in 1850, as follows, this Silk with care in the getting 

** up would prove a valuable substitute for many other classes, 
and from its intrinsic qualities woul^, find ^ ready sale in ibis 
market,” These Extracts prove the capability of Mysore to 
produce Silk of first rate quality. But until filatures conducted by 
Europeans are established as in Bengal but little of the Silk wiU 
ever find its way to the English market. 'At present the nalijrlb 
find a ready sale in India for all they can produce^ and it 
answers their purpose better to reel it roughly and - mU it ii 
they do, for although dean reding will produce a 
haneed price» the proceeds of the Silk will be mwah IjW WtA 
the sale of the raw material not so eertaiQ as ii it 
1840 tbe tvange ™n««i produce of Mysore liM Veca 
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r i of 24lbt. Of 240,000 Ibt. treigbl, a qiumtify «ulBden% 
to atfaract attaniion to ita eoltivatioii. 

* The etendarcl mode of caltivation failed for reasons explained 
in the follovuig Extract from a letter to the Commissioner dated 
llihAngwt 1849. 

.. ** When we consider the incessant demand for leaves made 
on Hbe standard trees in consequence of the bi-monthly crops of 
Silk which alone grow in Mysore, the cause of failure will at 
once evident. The leaves of a plant are organs of respiration, 
digestion, and nutntion, a tree cannot be made to yield 5 or 0 
crops annually without seriously impairing its vitidity. If the leaves 
are strqiped off a plant before the fruit has commenced ripening, 
the fruit will fall off and not npen. If a branch is deprived of 
leaves for a whole summer, it will die, and not increase in size 
perceptibly, and this is exactly what lias taken place with the 
standard trees at the Silk garden, they have aged, become woody, 
and throw out nothing but fruit unless pruned back to the stems, when 
an entire new set of brandies is thrown out with an abundant crop of 
fine leaves ; these branches by the loss of their leaves age and die within 
the year, and the same process has to be renewed ; latterly the only mode 
of obtaimng good leaves from the standards has been by cutting them 
down to the ground, the roots then throw up abundant fine shoots, 
a proceeding which in effect is returning to the bush system. On 
this subject T quote the following passage from a valuable httle 
work by Counji Dandalo on the " art of rearing Silk worms.” He 
says ” It has been said, that in Asia they obtam as many as 
” twelve crops of cocoons in a year. And some person made ex- 
periments, and published some views on the subject ; stating, that 
”^with us (that is in Italy) there might, at least, be gathered two 
crops ; my expenments on the contrary tend to prove, that it 
” would he a sure method of destroying the Mulberry trees, and 
consequently the entire breed of Silk worms. I cannot indeed 
** bring ny^f strictly to believe, that in Southern Asia it should 
jpofisible to have such numerous crops of cocoons, llie 
part of China corresponds very nearly, as to ctimatle, 
Siiutttem parts of Petoa, sod jet there, according to 
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6. The following arc two Estracts from a paper taken* otot 
of an old Chinese a oik on the cultivation of Silk of sidfttliaife 
interest for insertion in this place. After describing at 
the management of the worms for an annual crop, or » 
and autumn one at most. He says “ for if they (ibo' 

“trees) are quite stript one year, they die and fall 
“ spring following." After speaking of the necessty 
the young worms every half hour daring the fttat 
thar life, he says, *' Ihe reason why they 
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